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PEEFACE. 



These plain directions are not given for vignerons, but for those 
who wish to be vignerons. 

Sir- 

They were in the first place written for the columns of a news- 
paper, in reply to a number of inquiries which an article on Tahbilk 
Vineyard in the paper in question appears to have prompted. 

The contents of these letters, with few exceptions, ran as follows : 
— " Having seen that you take great interest in vine-growing, and 
that you are willing to give a beginner advice, I have ventured to 
trespass upon your kindness by asking you a few questions, for an 
answer to which I shall feel much obliged. 

1. W7uit kind of soil is best for the vine ? 

2. What varieties of the vine are the most desirable to plant ? 

m 

3. When is the best time for planting ? 

4. What preparation should the ground receive before being 
planted ? 

5. What space should be left between the vines ? 

6. At what depth should they be planted ? 

7. Wh^t treatment does, the young vins require for the first two or 
three years ?*' 

After publication of part of the following by way of reply to 
these queries, I received many urgent requests to publish my 
remarks in pamphlet form. 

It was pointed out that there were hundreds of farmers whom a 
newspaper article would never i^ach, but who were yet desirous of 
gaining information about the wine industry. 



I readily acceded to these requests, believing that no effort 
should be left untried to induce the fortunate possessors of such 
suitable vine-growing land as is to be found in the Goulbum and 
Murray valleys to follow up one of the most lucrative industries 
they could possibly engage in. Moreover^ much, if not the whole, 
of success in viticulture depends on making a right beginning. 
Planting good vines, and planting them well, is to insure without 
a doubt the future of one of Australia's greatest sources of 
wealth. 

I have revised and enlarged my previous remarks, and trust 
that they may serve to help on an industry that is full of hope 
and promise. 

R COUSLANDT. 

Chateau Tahbilk Vineyard, 1st October, 1883. 



WHERE, WHEN, AND HOW 



TO PLANT THE YHJTE. 



WHAT KIND OF SOIL I^ BEST FOR THE VINE? 

As a rule the vine grows in all kinds of soil, if it is dry or well 
drained. If of a wet nature, stagnant water rots the roots and 
kills the plant. I have seen vines growing and bearing well in 
all kinds of soil, except hard clay, where the water cannot 
penetrate. If, however, the soil composed of clay were flat and 
could be kept loose by frequent ploughing and scarifying, so that 
rain could easily penetrate and drain through the subsoil, the vine 
would accommodate itself to it as well as if it were of a lighter 
nature. But if the clay soil proposed to be planted were on an 
incline, so that the water ran rapidly off it^ care should be taken 
to plant in such a way that it would be possible afterwards to 
plough and scarify across the incline, in order to prevent the 
water from running away — carrying with it the best of the loose 
soil — as it would do if the ploughing could only be done up and 
down hill, as I had observed in several places in this country. 
The vine, however, like any other plant, has its favourite soiJ. 
Although it grows everywhere, it prefers soil light, loose, and 
porous, to that which is hard and compact. The vine gives its 
best produce in stony soil. For example, a poor soil, containing 
in great proportion calcar, silica, aud granite, will generally 
produce a very good wine, but will not be very prolific. Such 
ground will give quality, but not quantity. Quality often pays 
better than quantity, but only after the wine is known, and this 
requires time. A sandy soil will give quantity, and often quality. 
The vine in sandy ground grows luxuriously and bears abundantly. 
In wet seasons the excess of water drains easily through it. In 
dry seasons it does not harden and split like the clay, evaporating 
its moisture ; but, on the contrary, keeps a smooth and soft surface, 
and never dries very deep. It is never too wet or too dry to 
work. The plough or scarifier can always run through it. The 
working expenses in sandy soil are a great deal less than in any 
other soiL In summer, when the vine particularly wants rain to 



fill its grapes, the slightest shower will readily be absorbed by the 
sand, and go straight to the roots of the vine, where it is wanted, 
whilst in hard clay ground most of it will run over the soil, or 
remain on its surface, from where the next ray of sun will send it 
back into the atmosphere, and leave the vine panting for a drink. 
Besides these qualities^ the sand has got another, still more im- 
portant. It does not allow the phylloxera to destroy the vine 
that grows on it. This is a great considemtion in its favour, now 
that the powerful little destructor has set its foot on Australian 
soil. We know from the experience of others that it never 
withdraws from land it has once entered. Why should we believe 
ourselves more favoured from above or wiser than the many 
nations which have had such sad experience before us 1 It would 
only be conceit or simplicity. None of us believe ourselves afflicted 
with either of these diseases. All the vine-growing countries of 
Europe, or nearly so, have fought with the vine destroyer before 
us, some of them for the last twenty years, and still none 
have succeeded in ridding themselves of it once it had entered the 
land. They have impeded its run, but never entirely stopped its 
walk. When they were singing victory, and believed themselves 
really to be victons, they found the terrible insect rising from its 
cinders, and steadily crawling on ahead. I say cinders, because in 
all the lands it has invaded is has been treated as at Geelong. All 
have begun by burning it, until they have found it to be incom- 
bustible, when they have been obliged to look for other means. 
However, all is not so black as it looks. The vignerons of Europe 
have found many other means, if not of annihilating the pest, at 
least of growing the vine and making it bear good crops in spite of 
it. And one of these means is growing the vine in sand. Since 
that discovery large tracts of sandy ground (in France) which 
were nearly valueless, have been selling, and sell every day, at 
fabulous prices. Poor people with little plots of sandy ground 
have become rich unexpectedly. We have got their example and 
should profit by it. The next question is — 

WHAT VARIETIES OF THE VINE ARE MOST 
DESIRABLE TO PLANT? 

If there was a large market for wine, well and solidly established 
— a demand far above the production, with a good name of long 
standing, I should say : Plant heavy bearers in order to supply the 
demand. Some people will say — " But we have a large market, 
and the demand is greater than the production." Yes, that is 
true, but it was only bom yesterday, and may die away to-morrow 
if we throw rubbish into the market instead of the excellent 
products which are sold to-day. As many of the new vignerons, 
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for whom these few lines are intended, will be new hands at wine- 
making they should have grapes that will make the best wine with 
the smallest amount of skill or knowledge. Those grapes for red wine 
are : — Hermitage, Carbinet or Sauvignon, and Malbec. But the 
last-named is such a poor bearer in the Goulburn Valley District 
that I would not advise anyone to plant it unless it would be near 
the Murray, where, I am told, it grows well and bears heavily. It 
has always been kept under the short pruning system in this 
district. Perhaps with a more liberal system of pruning it might 
be also more liberal in bearing. I have never seen it tried, but I 
am going to try it this season, and if the trial succeeds I will say 
next year — " Plant Malbec, because it will give you a wine for 
which you shall never want a market." But for the present, 
Hermitage and Carbinet are the best vines to plant. Blended with 
Malbec, they produce the best red wine I have tasted in Australia. 
They bear fair crops in every kind of soil and every year. They grow 
here in nearly pure sand, and also in very stiff clay, and wherever the 
latter can be properly worked they grow luxuriantly. Among the 
best white grapes are Reisling, Verdeilho, Pedro, and Chasselas. 
White Hermitage carried the day at the last Melbourne Exhi- 
bition, but I know little about it personally, and would not recom- 
mend it until I know more. 

I planted upwards of twenty acres of this variety two years ago, 
but I have not yet got any produce, and do not know how it may 
suit the district. I believe any information required may be 
obtained from Mr. De Castella, who grows it very successfully at 
St. Hubert's, where I have tasted some excellent wine, bearing the 
name of White Hermitage. 

Reisling and Verdeilho are rather shy bearers, but give a 
supeiior wine if skilfully made, and carefully attended to after- 
wards, but both require a deal of care in makmg and conservation. 
Pedro is a large bearer, and its wine, although lighter than that of 
the two former, is generally liked by wine drinkers, who use wine 
as a daily drink. It has not the same market value as the Ries- 
ling and Verdeilho. The Chasselas answers with advantage the 
double purpose of wine and table grapes. It ripens very early, 
and so comes into the market when grapes are still scarce, and if 
not sold can be made into wine. It gives a light wine, but very 
agreeable to drink. Although an early ripener, the Chasselas can 
be gathered the last of the vintage, as it resists the weather better 
than any other grape I know. There are many other grapes which 
in other countries and in other climates give excellent and even 
superior wines. But the first five named above are the best grown 
in this district, and it is this district for which I write. 

I have lately received a number of applications for Muscatel 
cuttings, and especially for Brown and Black Muscatel. I asked 
one of my applicants, who personally came for his cuttings, what 
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was his object in planting Muscatel ? He naively answered that 
he wanted to get sweet wine, as it was generally liked all over the 
country. He had, I suppose, like many more, drunk sweet wine, 
which the merchant is pleased to call Muscatel, but which the vine 
of that name never produced as it is sold. The Bed Muscatel, in 
its natural state, is about the worst wine in Australia ; and for 
that very reason it is, almost without any exception, a manufactured 
wine. When I say manufactured I do not mean to say that it is 
made without grapes. We have not yet come to that in this 
country ; I mean that if it is sweet, it has been sweetened ; if 
strong, it has been fortified ; and, if old and flavoured, its bouquet 
does not come from its native soil, and has no relation whatever to 
the grapes which have produced the wine. Therefore, to make 
sweet Muscatel or Muscat, which is the same, art must help 
nature. This, however, is not the work of the producer. When 
we offer for sale the produce of our land let us be honest, and mean 
what we say. The American Agriculturist says : — " If there is an 
individual in the community having a reputation for honesty, it is 
the one engaged in farming." Let us keep and deserve that 
reputation, it will help us to sell our produce. " The farmer's 
occupation," it goes on to say, "is an education. He learns as a boy 
that good seed and good culture, if the season be favourable, bring 
good crops." If this be true for cereal culture (and nobody denies 
it) it is also true for vine growing. Let us plant good kinds, and 
it will not be necessary to resort to the practice of deceiving our 
buyers. 

Good vines will give us good wine, which will remain so if we 
only take the same care of it that we do of other crops, and good 
wine will not remain on our hands for want of a market. 

But we must plant good vines, as it is an indispensable condition 
to success. The Muscat is not a good wine grape in Victoria, 
whatever it may be in other countries. 

These grapes do not produce good wine unless they are allowed 
to dry upon the vine or are spread upon straw after gathering, and 
allowed to partly dry there, — although, in my opinion, the berries 
of the Muscat we have in this country are a great deal too close on 
the bunch and too susceptible to rot to be successfully treated by 
either of these methods. A French writer, speaking of sweet wine 
made from Muscat grapes, says : — *^ To produce this fine wine the 
skill of the vigneron is no longer sufficient, it is absolutely neces- 
sary that the grapes pass through all the stages which will change 
their juice into an exquisite liquor. They must ripen under a sun 
of fire, all their berries must be dried up — roasted in fact, so that 
their juice, transformed into a concentrated syrup, can only be 
extracted by an immense pressure. These conditions alone will 
produce good Muscat wine." He makes a mistake, or, rather, he 
seems to forget that when nature has done its share, art must also 



bring its contribution before the work is satisfactorily completed. 
" To obtain these wines clean and as free as possible of all foreign 
tastes or flavours," he goes on to say, *' they must be constantly 
attended to, as they keep fermenting for four or five months and 
often more. They must be racked every twenty days or about 
that, as long as the fermentation lasts, in order to free them from 
the sediment, which would give them a hard and a harsh taste. 
When the fermentation is over, they must still be fined and racked 
about once a month, or at least once . every forty days during the 
remainder of the first year, five or six times during the second 
year, three or four times during the third year, and so on until 
the fifth year, after which they may be bottled up and put past. 
They will be fit for market or consumption after five years in the 
bottles." And that is all that is required to make good Muscat 
wine) Yes, with the addition of a few innocent manipulations, 
which the writer does not mention, that is all ! Leave your grapes 
to dry up under a sun of fire, or, which is the same, let their juice 
return where it comes from before gathering them; provide a press 
of immense power to extract from those grapes what little must 
they have left; keep the wine in. cask and attend to it during 
five years; bottle what is left of it then, and wait five other years 
for your money. That seems a very cheerful prospect for a colo- 
nist, who, as a rule, likes a quick and large return. 

My reader will be able to form an opinion for himself. If he 
can spare both time and money the Muscat will suit his purpose. 



WHEN IS THE BEST TIME TO PLANT 1 

I have now planted upwards of 100 acres of vines in this place 
as an extension of this vineyard, and I have never begun to plant 
before the 20th August. The two last seasons I have planted 
between 20th August and 16th September. 

Three years ago I began in September and finished on the 8th 
October. Every season the plantation has been successful, a 
small percentage only failing to grow. I should not, however, 
plant so late as October if I could conveniently do it before. 
A late plantation is a risky operation. If the spring is 
a dry one, there is very little chance of success. The vines 
planted from the beginning of July to the end of August 
have, in my opinion, the best chance of success. The ground 
during these two months is generally in good order for planting 
operations, being as a rule moist and friable, and can be well 
rammed round the cutting. The rain which very rarely fails to 
fall during August and September completes the ramming of the 
ground round the young plant, and supplies it with the moisture 
it requires to start its growth. 
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WHAT PREPARATION DOES THE GROUND REQUIRE 

BEFORE PLANTING? 

I planted vines here three years ago without any prepai-ation 
whatever of the soil beforehand. I only dug a. square hole where- 
ever I intended to plant a vine, about fifteen inches to eighteen 
inches deep, and about the same width. I put the cutting in the 
middle of it, rammed it as I would a fence post, although not quite 
so tight, and left the remainder of the ground without any working 
until the following winter, when I simply ploughed it as if I had 
been preparing it for a crop of wheat or oats. These have grown 
very well, and some of them were loaded with fruit last season. 
This process will answer as well as a more expensive one in sandy 
and stony soil, but would not be advisable in stiff clay; or if 
practised in that kind of soil, for want of time to do it better, the 
ground should be well worked the following winter at the depth or 
deeper than the cuttings have been planted. When I prepare the 
soil before planting (and I have only made one exception here) I 
plough the gi'ound from fifteen inches to sixteen inches deep. To 
reach that depth I make two single ploughs follow each other in , 
the same track, the first one ploughing the same as if for any other 
crop, with the only difference that it goes as deep as the ground or 
traction power will allow. The second plough, drawn by another 
team of horses, is divested of its mould-board, which is replaced by 
a small sheet of iron, bolted or riveted to the body of the plough 
to prevent it from wearing or clogging with dirt. This second 
plough tears the soil seven or eight inches deeper than the first, 
but neither raises nor turns it over. The only work it has to per- 
form is to loosen the soil to a depth of 16 or 17 inches. In stiff 
ground an inch or two more would be all the better. But in 
ordinary ground it is all that is required. Very deep and expen- 
sive trenching used to be the practice in this country when people 
had more money than experience. But as this is a very expensive 
process, and in nine cases out of ten entirely useless, few people have 
kept it up. I can only think of one instance where trenching 
would be of any use to the vine in a new country like Victoria. It 
would be in a case where the subsoil would consist of very stiff 
clay, with a surface soil of a loose, loamy character. In this case 
the water prevented from draining through the subsoil would 
become stagnant in the surface soil, and render it useless for vine 
growing: In this case it would become necessary to break through 
the subsoil and mix it with the surface soil, in order to render it 
open and fit for the purpose intended. But in no other case would 
I advise a beginner in vine-growing to sink his money in deep 
trenching, from where he will find it difficult to raise it again. 
The deep ploughing or subsoiling (which is, perhaps, a better name 
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for it) as I have described above, will be found to give as good a 
result, and in many cases better than deep trenching. After the 
ploughing, or subsoiling, the ground ought to be well harrowed and 
rolled in order to close all the cracks or fissures between the 
furrows, and give the ground a smooth surface. These two opera- 
tions help the young vine wonderfully to fight against the long 
drought of summer, which, in this district especially, is as regular 
as the summer itself, and must be taken into account. 

WHAT SPACE SHOULD BE LEFT BETWEEN THE 

VINES % 

On this operation I have disagreed with all the vignerons 
with whom I have come in contact in Australia, except 
two — Mr. George F. Morris, of Fairfield Vineyard, Brown's 
Plains, and Mr. Thomas Hardy, of South Australia. The 
former and myself seem to hold pretty much the same opinion 
on the space required between the vines. But Mr. Hardy, 
from his long experience of vine growing in Australia, has been 
brought to think that we should still plant wider. " In this hot 
and dry climate," he says, " the vine cannot fill and ripen its fruit 
unless it has plenty of space and ground, through which to send its 
roots in search of moisture." I planted the first vines in this 
vineyard 10 feet by 10, or 10 feet every way. I have since planted 
some 10 feet by 9 feet, 10 feet by 8 feet, and 10 feet by 6 feet, but 

1 should not plant again 10 feet by 6 feet. It is too close. Only 
when the vine becomes big, and requires more room every second 
vine in the row may be rooted out, and then the plantation will be 
12 feet by 10 feet. The wide plantation has every advantage. 
Firstly, it requires fewer cuttings and less labour ta 
establish it. At four feet by four, a distance at which 
many vignerons still plant their vLues, 2,723 cuttings and 
a similar number of stakes (if stakes are used) are required. At 
10 feet by 10 feet, 435 of each will be sufficient. In the first cost 
and labour alone there is already a saving. When the vine grows 
up, and the pruning time comes round, there are only 435 vines to- 
prune, or less than a sixth of the work to do. The hoeing or 
digging round the vine will be alike reduced by more than five- 
sixths. A ploughman in the ploughing season will be able to do- 
as much as three and more by using a three-furrow vineyard 
plough. I bought one last year from Mr. James Moore, of 
Chiltem, and it answers the purpose splendidly. It is light, and 
easily drawn by two horses. The three furrows together turn 

2 feet of ground at a time, and turn it over perfectly, so as ta 
bury all the weeds — a great advantage in vine cultivation. A man 
with this plough, and another with a single furrow and one-horse,. 
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to open the land along the rows of vines, covered (and did it well) 
over forty acres of ground in eight days and a half, or nearly five 
acres a day between the two ploughs. Fully four out of these five 
acres were done by the three-furrow plough. This brings down 
the working expenses, and the first outlay is so reasonable that it 
seems to be within the reach of every farmer. All I paid for 
mine was £9, and I believe the price is still the same. 

The same result will be obtained in the scarifying line, with a 
proper scarifier. I have one by the same maker as the three- 
furrow vineyard plough above mentioned. It is over six feet 
across, very light, and runs on three wheels. It has seven 
teeth, fixed to the body with bolts, and terminated at the lower 
extremity by a wide movable trenching share. It is easily drawn by 
two horses, does very good work, and gets over a good deal of ground 
in one day. With such implements, when they can work between 
the vines, the working expenses of a vineyard are brought down to 
a very low figure, and any man can make vine-growing a highly 
remunerative industry. Many vignerons have said to me, " But 
you cannot make the vines bear as much per acre as if they were 
planted closer. You cannot make one vine bear as much as six, 
or you would kill it." This is a mistake under which too many 
vignerons labour. Nobody ever killed a vine by making it bear 
fruit, unless he at the same time starved it by depriving it of the 
ground and air it requires. The vine wants room to breathe and 
ground in which to plunge its roots in search of moisture and 
nourishment. If you do not give it these indispensable necessaries 
of life, how can you expect it to live and produce when you 
smother and starve it 1 But give it plenty of room to breathe and 
ground to live in, and then you may load it by pruning as much as 
you please, and you will find it as liberal with its fruit as you have 
been with your ground. It will grow and bear every year more 
and more, as long as you feed it in the same proportion. Give it 
plenty and it will return you more. The vine has no ingratitude, 
it will always return you au centuple what you have given to it. 
So plant wide — 10 feet by 10 feet is not an inch too much. Bear 
in 'mind that the vine will give a return in proportion to your 
advances, but always more liberally. If, however, you wish to 
plant closer than 10 feet by 10 feet, it would be advisable to 
leave 10 feet between the rows, whatever distance you may adopt 
in the row. Ten feet one way allows a horse and dray to travel 
between the rows and take the grapes directly from the hands of 
the pickers, or pick up the tubs which have been filled by grape 
pickers and left behind. It also allows room to remove the vine 
cuttings with the dray, which is cheaper and quicker than doing it 
on the back. If the vineyard should be manured periodically, as 
it ought to be, in spite of any theory to the contrary which nearly 
every vigneron in the old country preaches, but no one observes 
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or practises, the dray would again come handy to spread the 
manure, and far cheaper than the hand barrow or the basket. 

Vines widely planted, besides realizing a great saving in labour 
of all kinds, will give after a few years a far larger return than 
the close plantation, which will be a realization of benefit in a 
double direction. In a district of France (Loire-et-Cher), where 
forty years ago all the vineyards, or nearly so, were planted from 
four feet by three to five by six (and the last figures were thought 
very extravagant), they have gradually altered the space from 
the above figures to twenty feet between the rows by six feet eight 
inches in the row. The first vigneron who started it was laughed 
at for nearly twenty years, till at last his neighbours discovered 
that he had made a large fortune out of a small holding, when all 
of them began then to imitate him. To-day, not one acre of vines 
could be found in all the district planted closer than twenty feet 
by six feet eight. These figures are the minimum ; some are ten 
feet wider apart between the rows, although conserving the same 
distance in the row. It ought to be said, however, that in this 
system of plantation the vignerons crop the spaces between the 
rows during seven or eight years until the vine becomes strong 
enough to require all the ground and give a remunerative return 
for it. During this seven or eight years the crop of wheat, oats, 
potatoes, mangles or others which is grown between the vines pays 
all the working expenses, and leaves a large benefit in the hands of 
the vignerons. This method would not be so remunerative in this 
country, the labour is too dear. But what I want to show here 
is the result. The average produce for an acre of vines forty 
years ago in that district was from 250 to 300 gallons, while to- 
day, with less than one-eighth of the old number of vines per 
acre, the average ranges between 700 and 800 gallons. These 
figures are genuine, I have obtained them from the district itself. 
These large crops are obtained by a new way or system of pruning, 
the description of which is unnecessary in this article, but I have 
only mentioned it here to show that the crop of grapes do not 
decrease as the space between the vines increases, as is generally 
the opinion of vignerons ; but on the contrary, the crop of grapes 
seems to increase with the quantity of ground you give to the 
vine, so that there is really saving of labour and increase in the 
return. But although these two advantages would be sufficient to 
warrant the wide plantation, there is still another no less important. 
I have said above that the European vignerons had found several 
means of growing the vine and making it bear good crops, in spite 
of the phylloxera. The wide plantation, aided by manuring, is 
another of these means. The first, we have seen, was the vine 
planted in sand. The phylloxera made its appearance in the 
South of France about the year 1863, and destroyed a great many 
vineyards before its presence was discovered. One of its first 
victims, whose vineyard was destroyed and rooted up in 1867, 
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replanted another part of bis estate the following winter. He 
divided the ground to be planted in three different parts of equal 
sizes, and, as much as possible, containing the same nature of soil. 
Each plot was planted with the same kind of vine, and received 
the same treatment ever after^ with the only difference that each 
lot of vines was planted on a different scale. One was planted 
four by four, or four feet every way; the other six by six, or six 
feet every way; the last one planted ten by ten, or ten feet every 
way. The whole of the vineyard was treated alike for thirteen 
years afterwards, well worked and heavily manured periodically. 
Three years ago (in 1880) a commission from a French Vine- 
growera* Association, was sent to that district to inspect the vine- 
yards in connection with the phylloxera. The translation of the 
report relative to the above-mentioned vineyard runs as follows : — 
''When we arrived at the estate of Mr. X., in the JDepartement du 
Gard, and had been introduced by Mr. B., Mr. X. received us in 
a most kindly manner, showed us all round his vineyard, kindly 
supplying us with any information we required. This vineyard, 
which is divided into three equal parts, has been planted about 
thirteen years, after having been destroyed by the phylloxera in 
1867. Each part was planted on a different scale. One was 
planted four by four, another six by six, and the third ten by ten. 
Each of them has been well worked, well and regularly manured 
every three years ever since they have been planted. The vines 
in the first part, planted four by four, are nearly all dead, except 
a few round the rows along the roads; those in the second, 
planted six by six, are still all alive, but look very sickly, and Mr. 
X. told us that the grapes he had gathered from them for the last 
few years did not pay his expenses, and if it had not been for the 
hope he still had of curing them he should have rooted them up 
long ago. The vines in the piece planted ten by ten were growing 
luxuriantly, and were bending under the weight of their fruit. 
With the help of Mr. X., we dug up, ourselves, vine-roots in 
several places in the three different parts of the vineyard, and 
we found that they were pretty well all alike covered with insects. 
But roots from the wide plantation did not seem to be affected 
by their presence, while the roots from the two other parts were 
all more or less advanced in decomposition. Mr. X. attributes all 
his success to the wide mode of planting, and feels convinced that 
he will be able to grow the vines successfully among the phyl- 
loxera by adopting the system of wide plantation, and even still 
increasing the present distance of 10 feet between the vines." 
This does not require any commentary. It cries loud enough to 
be heard abroad — "Do you want a future for your industry? Do 
you wish it to be successful and highly remunerative? Plant 
wide! and do not allow the fear of losing a foot of ground 
to jeopardise the future of your industry. Land is plentiful and 
cheap in Australia." 
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The next question is : 

AT WHAT DEPTH SHOULD THEY BE PLANTED 1 

On the depth at which a vine cutting should be planted very 
few vignerons agree, and the cause of this lies, I believe, in the 
fact that each brings with him to this new country the ways and 
methods of his own, and seems to forget entirely that the climate 
of his native land did not cross the sea with him. Does he come from 
the mountains of Switzerland, where the climate is mild and the 
rain abundant, he will say to you with assurance and conviction^ 
''Plant six inches deep, and let the cutting stand one foot out of 
the ground, and you may rest assured of complete success.'' Does 
he come from the Dauphin^, where the sun is warmer and the 
olimate drier, he will say, ''Plant at least eight inches, and do not 
leave more than eight or ten inches over ground if you wish your 
vine to get safely through the last month of summer." But if he 
was born and bred under the blue sky of Languedoc, he will theii 
assure you that nothing short of one foot in the ground and three 
or four inches over it will do. "You must have it very deep in 
the ground," will he say, "and very little over it if you want it to 
£ght successfully against the burning rays of the sun and the long 
•drought of summer." I used to share the latter's opinion when I 
first entered this land of the south. But experience has taught 
me that a small increase in depth and the complete suppression, 
or nearly so, of the wood over ground were indispensable condi- 
tions of success in this climate. So I have for the lasb five years 
planted from thirteen to fifteen inches deep, and left only one bud 
or eye over ground, and I have always been, as my neighbours 
«ay, "very lucky." Whatever that may mean for others, or in 
other cases, in this particular case it ought to mean careful. 
Oareful in conforming myself to the exigency of the climate. 
My "luck" was bom of deep planting in a climate where 
the ground dries one foot deep every summer; careful ramming or 
treading of the ground round the cutting, and pruning it one bud 
over ground immediately after it is planted. Everybody could 
have that "luck" if they would only conform themselves to 
the exigency of the climate in which they live. I get no 
privilege in the shape of a special climate. I do not water 
the young vines during summer, and still they grow^ although 
rather slower than I should like; but they grow. So my 
^'luck" is a common property that anybody may acquii'e for 
himself. 

When the ground is prepared, as I have said before, I make the 
first line or row of vines 12 or 15 feet from the fence, so as to 
leave ample room for the plough and the dray to work and turn 
between the fence and the vines without breaking the latter. I 
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do so by planting one long stake at each end of the intended line 
or row at exactly the same distance from the fence, and then a few 
between them, and strictly in a line. This done, I strike another 
line across the paddock at right angles with the first one, and mark 
it with long stakes, as in the first instance. Once these two lines 
determined, I measure and mark with smaller stakes, along both 
lines, every spot where a vine is to be planted ; and from all these 
spots I trace other lines parallel one way, and at right angles the 
other way, to each other. Wherever these lines cross each other 
I plant a vine, and if the operation is well conducted, and the 
distances thoroughly measured between the rows and the vines, 
the result will be that rows will be seen in all directions from 
whatever part of the vineyard or the road they may be observed. 
It is not necessary to obtain that efiect that the vine be planted 
the same distance both ways. It may be planted 10 x 6, 8x9, 
8 X 12, or any other distance. As long as the measurement in all 
directions is thoroughly done the same result will be obtained. It 
.is worth some trouble to have a vineyard appear well planted from 
whatever point a passer-by may look at it. It does not bear any 
more perhaps than if it was crookedly planted, but it does not bear 
any less, and it is far more agreeable to look at, and also a great 
deal easier to work. This last consideration alone is worth some 
trouble in planting. Last season, however, although obtaining 
the same results, I did not employ the same means. I took three 
wires of a small diameter, and about 100 feet long. After having 
stretched them, to make them thoroughly straight, I made marks 
on one of them every 10 feet by twisting a small copper wire 
round it, and soldering it on one side to the long wire to keep it in 
its place. I made the same kind of marks on the two other long 
wires eveiy 8 feet, as I was planting 10 by 8. This done, I fixed 
a sharp stick, about 18 inches long, to each end of these three 
wires, and used them as garden lines. I took the two first lines 
traced at right angles in the paddock as a base of operations, 
and, starting from their junction, stretched a wire with 8-feet 
marks as far as it would go. Eighty feet from the junction 
on the other line I stretched the other wire, marked also 
every 8 feet, exactly parallel to the first one, after which I 
laid across the two the third wire, marked every 10 feet, so 
that two of its own marks would lie on the first mark of the 
two others. With these three wires thtis forming three sides of a 
perfect square, or rectangle, as the case may be, I proceeded to 
plant a vine, or a small stake (because I planted the stakes first) 
opposite every mark on the ten feet wire; after which, removing 
the wire eight feet further, I renewed the planting operation time 
after time until I came to the end of the two eight feet wires, 
which were then removed ahead, in order to go over them again 
as formerly. If the firat laid out wire is well kept in the line, 
and the first mark of the cross wire touches successively all its 
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marks, the plantation cannot fail to be straight ; unless, however, 
the other side wire is neglected, and not kept parallel with the 
first one. To plant the vine when ihe lines are all traced, I use 
an iron bar with a wooden handle, which was described in the 
article on Tahbilk Vineyard, which I referred to in the preface, as 
follows : — "A borer is used instead of a spade for making the 
holes in planting. This implement consists of a round piece of 
iron about 15 inches in length, 1^ inches in diameter, tapering to 
a sharp point at the bottom, and having a socket in the upper end 
in which is inserted a straight wooden handle. A short piece of 
iron projects at right angles to the head of the borer, and by 
applying the foot to this in the same way as to a spade, the borer 
is forced into the ground." Since the publication of this descrip- 
tion, I have seen an improved borer or dibble as it is usually 
called. It was made by Mr. J. Furphy, of Shepparton, to the 
order of Mr. J. Knight, Kialla. It is constructed out of a gas- 
pipe^ which makes it lighter than if of solid iron. The point is solid, 
and has a little flange on either side for loosening the soil at the bottom 
of the hole. Close to every small stake which has been planted 
along the wire a small hole is made, about 15 inches deep and 
1^ inches in ^diameter. A small handful of flne dusty earth is 
then dropped into it, in order to fill up its narrow extremity, 
which otherwise would form a vacuum under the cutting, which 
vacuum would in any case impede its growth, and even probably 
cause its death. With the dibble constructed by Mr. Furphy the 
handful of dusty earth may be dispensed with, as the flanged 
instrument, properly used, sufficiently loosens the soil at the 
bottom of the hole to fill up its narrow extremity. Every cutting 
previous to its plantation ought to be trimmed. This trimming 
consists in recutting its lower end, as near to an eye as possible. 
If cut close to an eye the roots will start from the cut itself, but 
if one or two inches of wood are left under it, in nine cases out of 
ten that wood will rot and be for years a cause of suffering to the 
young tree. When the cutting is trimmed and put into the hole 
it ought to be strongly pressed downwards, in order to insert its 
lower extremity into the fine earth previously dropped in, and so 
prevent the air from getting at it. When the earth is well 
rammed round it with a small stick it should be cut immediately 
above the nearest eye to the groimd and abandoned to its "luck;" 
at least that is the way I treat mine, and people say I am 
"lucky.*' I consider this last operation an essential condition of 
success. If the cutting is allowed to stand six inches or one foot 
above ground, the burning sun and hot winds of summer will dry 
the sap up far more quickly than the imrooted vine will be able 
to procure it. Irrigation even in our hot district, will fail to 
keep the young plant alive if it is half exposed to the weather. 
So cutting it immediately above the nearest eye to the ground is 
to insure its life without a premium. 
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While giving this advice to an inquirer he remarked, " But if 
that solitary eye is broken off the vine will die." "Not at all," I 
observed, "the next below will start and easily make its way 
through the inch or two of ground which covers it." *' But I was 
told to rub off all the eyes which were to be underground, and I 
have done it faithfully." Well, I should not advise my readers to 
waste their time at such employment. It is not only useless, but 
in many cases hurtful. Plant the cutting without picking its eyes 
out — it will see better its way into life. I have never seen this 
practice adopted, and this was the first time I had even heard of it. 

The buried eyes are no detriment to the young vine, and they 
are a safeguard against any accident which may happen to those, or 
rather the one above ground. In fact many vignerons in the 
hottest districts of France leave no wood whatever above the 
surface. They leave the top of the cutting an inch or so below 
the surface level, and cover it over with earth, through which the 
young shoot easily penetrates. 

When I am late in planting (I call late any time after the 15th 
September), I dip my cuttings in a bucket of paste composed of 
cowdung and soil in equal proportions, well mixed and thinned 
with water. The cutting is dipped into this mixture to the depth 
at which it is to be inserted in the ground. This paste adheres to 
it, preserves it from contact with the air, and helps its growth. 
In early planting, however, I do not trouble about this, and do not 
even soak the cuttings unless they have been cut for a length of 
time and allowed to dry. 

In planting rooted vines, the process is entirely different. In 
this case no dibble can be used. A hole 12 or 18 inches wide, and 
about the same depth, must be made wherever a vine is to be 
planted. If made 18 inches deep, 3 or 4 inches of loose eai-th may 
be thrown in it before putting in the vine. If only 14 or 15 
inches deep, the ground at the bottom of the hole should be 
loosened with the spade in order to make it more accessible to the 
vine roots. While the hole is thus prepared, the rooted vine must 
be trimmed. This trimming consists of cutting all its branches off 
except one — the strongest, which must be pruned to one or two 
eyes; or, in other words, the strongest branch must be cut above 
the first or second bud, while all the other branches must be cut 
as close to the old wood as possible. The closer they are cut the 
easier the growing bark will re-cover the wound, and the cleaner 
the stem of the vine will be afterwards. 

If one eye or bud is left uncut at the base of each branch that 
eye will grow, and instead of one or two strong branches you will 
have a dozen twigs, and a bushy, shapeless vine, which will be 
more difficult to prune in the future. 

All the roots, too, growing out of the side of the vine stem may 
be cut off close, leaving only the lower crown of roots, which may 
be pruned 6, 7, 8, or 9 inch^ long, according to the size of the 
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holes in which they are to be planted. The larger the holes are 
the longer the roots maj be left, and the better it will be for the 
vine. If the top or surface roots are left they will, if the season 
is wet, grow a deal more quickly, and become far stronger than the 
deeper roots. The young vine will establish itself on surface roots 
to the detriment of the deeper ones. In wet seasons the vine 
thus established will grow and bear well ; but in diy seasons (and 
in this climate we get more of these than of the former) the 
surface roots will die in the hot, dry ground, and the vine that 
depends on them will suffer, and be unable to fill and ripen its 
fruit. If, on the contrary, it is well established on deep roots, it 
might not bear so soon, but it will be a stronger vine and a better 
bearer ever after. So all surface roots ought to be suppressed, 
and the lower crown pruned to suit the dimensions of the holes. 
This done, the vine should be placed in the middle of the hole and 
all its roots well spread out, and not put down in a lump, or in 
one direction, as is too often the case, and carefully covered up 
with loose earth, while the vine is slightly shaken up and down, 
in order to make the ground slip through the roots and fill up all 
the space around or underneath them. When there is about 5 or 
6 inches of ground over the roots, it should be carefully trampled 
down, and the hole filled up afterwards without any more tramp- 
ling. While the first layer of ground demands being well pressed 
round the roots by stamping, the surface soil is better to be left 
loose, especially in clayey ground. It makes little difference 
indeed in sand; the looser and finer it is the better it absorbs and 
retains the humidity, which is a great advantage where the 
moisture is not too abundant. 

Of course, rooted vines do not require, like vine cuttings, to be 
cut near the ground after they are planted, but must be left at 
whatever height they may stand. 

The next and last question is : 

WHAT TREATMENT DOES THE YOUNG VINE RE- 
QUIRE FOR THE FIRST TWO OR THREE YEARS1 

The only treatment it receives from me during that period 
is the ploughing and the scarifying of the ground, so as ta 
have it loose, easily accessible to the air and the rain, and as 
free of weeds as possible, especially during the growing season. 
The weeds growing during winter are no detriment to the 
vine, as they are turned under ground at the first ploughing, 
and act as manure. In summer it is entirely different. They 
dry and exhaust the soil round the roots of the vine^ and 
deprive the foliage of air. My reason for thus allowing it 
nearly to grow wild is this : what I want from the vine for the 
first two or three seasons is not grapes, because I know that I 
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cannot get any, unless it is a few on one or two odd vines. There 
are, however, exceptions to that rule, as well as any others. If 
the soil was very good, and moist enough, or irrigated, the vines 
in this climate would bear the third year. But in my case, here, 
where in the heat of summer the sap, when there is any, is nearly 
still, they do not bear much until the fourth year. Although 
last season I had a few three-year-old vines that were loaded, still 
that was an exception, which was probably due to those vines 
being planted in holes where trees had been burned, and were 
receiving the drainage from the road, along which they stood. 
As a rule, then, it is not grapes that I expect from a vine for the 
first two or three years, but roots. I want to establish a strong 
system of roots which in the future can fight successfully against 
the heat and the drought. In order to obtain this I must allow 
the vine to develop itself in a similar manner and proportion over 
ground. There is sympathy and similarity between the under- 
ground and the aerial system of all trees. One cannot be cut and 
crippled without the other suffering from it. The more the foliage 
is developed the more also the roots will be. There is a great 
difference between a three-year-old vine which has been allowed 
to grow as it liked anji one of the same age which has been 
brought back to one or two eyes every yQlir. The former seems 
to be at least two years the elder. If the ground was irrigated 
and the vine would grow shoots six or seven feet long, I might 
probably suppress some of its length, but never submit it to 
the short pruning system, which I believe is not only unnecessary, 
but injurious to the young plant. If the foliage comes in the way 
of the plough and scarifier, I put up a stake and tie the vine to it, 
and that is all the treatment the young vine requires until the 
winter preceding the fructification. Any fanner planting vines 
will have ample time to learn how to prune before his vineyard 
requires it, and, if necessary, we might have something more to 
say on the subject before the want of it is felt. 



YINE CUTTINGS. 

Orders for vine cuttings, addresaiftd to any vineyard, ought 
always to be sent in before the ftrst of June, while the vine is yet 
unpruned. When the pruning is in progress it is too late to 
order cuttings, as the kinds required might be pruned and the 
cuttings burned already, and, of course, no vigneron would send 
any other kind than the one ordered, I have myself received a 
great number o^ orders during July and August for vine cuttings 
that were burned, which order% I could have executed had they 
come to hand before the first of June. 
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OF VICTORIA. 



NAME. 

1. The Association shall be called "The Australian Wine 
Association of Victoria/' 

OBJECTS. 

2. This Association has been established with a view to 
promote the growth and culture of the Vine in Australia also the 
making treating and maturing of wines for market popularizing 
them with the Victorian public and the cultivation of more 
intimate relations with producers and consumers in the neigh- 
bouring colonies and other countries. 

To attain these objects the Association will use all its influence 
to secure the proper representation of the Wine Interest of this 
colony at all Exhibitions which are from time to time held in the 
capitals of the various colonies of Australia and New Zealand and 
in other parts of the world. As the Association is intended to 
embrace a very large number of citizens interested in the Wine 
Industry and in Commerce it will form an effective organisation 
to confer with the Government of the day on matters appertaining 
to the encouragement and extension of the Wine trade. The 
Association will provide Permanent Offices in a central position > 
in the City of Melbourne for the purpose of concentrating and 
disseminating information of a reliable nature appertaining to 
viticulture or the Wine Trade. 



CONSTITUTION. 

3. The Association shall consist of Members elected as herein- 
after provided and be under the governance of a Council of 14 
elected from their own number as hereinafter mentioned. 

4. The Council shall consist of a President, two Vice- 
Presidents, Treasurer, and ten Members, to be elected by and 
from amongst the subscribing Members of the Association. 

5. The President shall retire annually and shall be eligible for 
re-election. 

6. One of the Vice-Presidents and five of the Members of 
Council shall retire annually, but be eligible for re-election. The 
Vice-President and Members who have received the smallest 
number of votes shall retire at the end of the first year and the 
second five shall retire at the end of the second year. 

7. All Elections to be by Ballot. 

8. The Secretary being the only paid officer of the Society shall 
be appointed annually by the Committee. 

9. Ordinary Members shall pay an Annual Subscription of One 
Guinea if residing within ten miles of Melbourne if more than 
ten miles Half-a-Guinea which shall entitle them to vote at all 
meetings of the Society and at the election of Office-bearers. 

10. Persons desirous of becoming Members of the Association 
shall be proposed and seconded at a Meeting of the Council and 
if elected shall on payment of the subscription be entitled to all 
privileges of Membership. 

CORRESPONDING HONORARY MEMBERS AND 
ASSOCIATED WINE GROWERS. 

11. The Council shall also have power to elect Corresponding 
and other Honorary Members. The Chairman of any established 
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Society formed for the purpose of promoting the interests of the 
Wine Industry in any of thQ Colonies shall be an Honorary 
Member. 



REGULATION OF COUNCIL. 

12. The Council shall have power to make Bye-laws for the 
better carrying out of the Objects of the Association in accordance 
with these Rules but no Bye-law shall be repealed or altered or a 
new one proposed except at a Special Meeting of the Council of 
which at least seven clear days' notice shall have been given by 
circular delivered or posted to each Member of the Council 

13. The Council may appoint Special Sub-Committees to 
examine into or take action on any matters relating to the objects 
or business of the Association and may require such Sub- 
Committees to report and may dissolve such Sub-Committees 
whensoever they shall think proper. . The Members of such Sub- 
Committees must be Members of the Association but need not 
be Members of the Council. 

14. The Council shall have sole management of the income 
and funds of the Association and also the entire management 
and superintendence of all other affairs and concerns- thereof. 



PAID OFFICERS. 

15. The Council shall have power to appoint and remove 
all officers required for duly carrying out the objects of the 
Association. 

VACANCIES. 

16. The Council may fill up any vacancies caused by death 
resignation or otherwise amongst its Office-bearers and Members. 
The persons appointed to fill such vacancies shall hold office 
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Jhowever only for the remainder of the term for which the persons 
whose seats they are to fill would otherwise have occupied the 
same respectively. 

FINANCIAL YEAR, 

17. The financial year of the Association shall terminate on the 
I St July each year. 

AUDITORS NOMINATIONS NOTICES OF MOTION. 

18. A General Meeting of the Members of the Association 
shall be held on some day between the ist and 15th of August 
inclusive in each year to appoint two Auditors (who must be 
Members of the Association but not of the Council) to nominate 
gentlemen to fill the places of retiring Office-bearers and to receive 
notices of motion for the annual General Meeting. 

ANNUAL GENERAL MEETING ELECTIONS Etc. 

19. The Annual General Meeting of the Association shall be 
held on a day to be fixed by the Council between the ist and 
15th of September inclusive at which meeting a Report of and 
Balance-sheet duly audited shall be read, all office-bearers elected, 
and the usual business of an Annual Meeting transacted. 

SPECIAL MEETINGS. 

20. A Special General Meeting of the Association may be 
called at any time by the Secretary upon the authority of the 
President, or on the written requisition of Five Members of the 
Council. A Special Meeting of Council may be summoned by 
direction of the President or on the written requisition of Three 
Members of the Council. 

Notice of all General Meetings of the Association shall be sent 
to each Member or Association of Winegrowers by circular ?iwt 
clear days before the day of such meeting. 



QUORUM. 

21. Eight Subscribing Members present at the Annual General 
Meeting or at any Special General Meeting of the Association 
and Four Subscribing Members present at any meeting of Council 
shall respectively constitute a Quorum the chairman to have a 
casting vote. 

VOTING. 

22. At all meetings of the Association its Council and Sub- 
Committees questions shall be decided by a show of hands unless 
a ballot be demanded by Five Subscribing Members present at a 
Meeting of the Association or by three Subscribing Members 
present at a Meeting of the Council or of any Sub-Committee. 

/ 

GENERAL REGULATIONS. 

23. No Rule of the Association shall be altered or repealed or 
any new Rule adopted except at an Annual General Meeting (or 
at a Special General Meeting called for that purpose) after due 
notice. 

24. In the event of any member of the Council absenting 
himself without leave of the Council from four consecutive 
Council Meetings his seat shall thereupon become forfeited and 
vacant and the Council shall proceed to fill the vacancy so created 
in accordance with the provisions of Rule 16. Provided however 
that any Council Meeting to which a Member shall have for- 
warded a satisfactory excuse in writing for his non-attendance 
thereat shall not be reckoned as one of said three consecutive 
meetings. 
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CENTRAL VINMROWEBS' ASSOCIATION. 



i Melbourne, Slst October, 1888. 

Dear Sir, 

I am desired to request your acceptance of a copy of the first number 
of the " Journal of the Board of Viticulture,^^ and to ask you to read 
carefully pages 15, 16, 22, and 23, wherein you will find set forth the 
reasons for its establishment and the terms upon which it will be 
hereafter sent to you. 

The publication of this journal by the Agricultural Department, as 
a means of conveying useful information to the Vignerons of Victoria 
and to others who are interested in the fostering of this vast industry, 
is an evidence of the deep interest which the Government have taken 
in the matter ; and, in the words of Mr. Dow, the Minister of Agri- 
culture, it now remains to be seen whether the Vignerons themselves 
will help the industry forward by subscribing to this Association. 

Awaiting your favorable reply, and a Post Office Order for half-a- 
gninea. 

I am, yours faithfully. 



i 




Secretary, Board of Viticulture, 

and of Central Vine-growers' Association. 
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BOARD OF VITICULTURE FOR VICTORIA. 



MINUTES OF PROCEEDINGS. 



THURSDAY, 16th FEBRUARY, 1888. 

The first meeting of the Victorian Board of Viticulture, appointed 
under Orders in Council dated 9th January and 14th January 1888, 
was held this day, in the board-room of the Lands Department. The 
members of the Board present were Messrs. M. Kavanagh (Mooroopna), 
A. Caughey (Gooramadda), J. M. Highett, M.L. A. (Mitiamo), F. Mellon 
(Dunolly), F. Biisse (Barnawartha), E. Blampied (Great Western), 
and C. Craike (Geelong). 

The Secretary for Agriculture (Mr. Martin) took the chair as convener 
of the meeting. He said that the Government wished to leave the 
Board entirely untrammelled^ and therefore would not influence them in 
regard to the appointment of their chairman. On the 24th September, 
1886, a deputation from the various vinegrowers' associations waited on 
the Minister of Agriculture, and asked for the assistance of the Govern- 
ment towards establishing a viticulture board. It was then urged thatt 
the Government should do For the vinegrowers what they had done for 
•agricultural and horticultural associations, namely, subsidize the amounts 
raised by the associations. An offer of £500 was made by the Govern- 
ment on the condition that the associations raised £750. In answer 
to that proposal, it was stated by the association that it was impossible 
for them to comply with it owing to the want of funds, and the difficulty 
they had in obtaining money. A sum of £500 had since been voted by 
Parliament, which amount would be paid as soon as the Board should 
have appointed a chairman and treasurer. No conditions were attached 
to the grant, but before any further sum would be allowed an audited 
balance-sheet would have to be submitted to the department and approved. 
The Board as constituted consisted of the chairmen of all the known 
vinegrowers' associations in the colony. The members would have to 
frame their own rules, and submit them for approval to the Governor in 
Council. As to the scope of the Board's duties and expenditure, it 
would be expected to obtain and disseminate information having reference 
to vine growing and wine making, while the payment of a lecturer or 
lecturers, the reimbursement of travelling expenses of members who 
attended the meetings of the Board, and the payment of office rent, 
would be regarded as legitimate expenses. Before any further grant 
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was made the Board would be expected to raise funds from the several 
Vinegrowers' Associations. 

The Secretary for Agriculture then withdrew. 

On the motion of Mr. Mellon, seconded by Mr. Caughey, Mr. Highett 
was appointed chairman. 

Mr, Highett thanked the members for the honour done him. The 
object of their meeting was to develop an industry which in the past had 
been exceedingly neglected. 

Mr. Caughey moved, and Mr. Biisse seconded — ^*' That Sir Archibald 
Michie be requested to act as treasurer.'* 

Agreed to. 

It was also resolved that the Minister of Agriculture be requested to 
furnish a secretary, and that he be asked to obtain for the members of 
the Board free passes over the railways of the colony. 

The sitting was adjourned till next morning, when the members would 
present to Mr. Dow the resolutions adopted by them. 



FRIDAY, 17th FEBRUARY, 1888. 

A meeting of the Board was held this morning. 

Present : 

J. M. Highett, Esq., M.P., in the Chair ; 



Fredk. Biisse, Esq., 
Emile Blampied, Esq., 
Charles Craike, Esq. 



Michael Kavanagh, Esq., 
Alex. Caughey, Esq., 
Francis Mellon, Esq., 

The Board discussed the appointment of a secretary, and selected for 
that position Mr. John J. Shillinglaw. 

The Board had an interview with the Minister of Agriculture, and 
Jaid before him the resolutions adopted at the previous meeting. 

The approval of the Minister was given to the appointment of Mr. 
-Shillinglaw, and a room in the Public Offices, Treasury Gardens, was 
set apart as an office for the Board. 

The question of securing an annual grant for the Board was also 
raised, and the Minister intimated that no difficulty would be experienced 
in obtaining it if the Board set to work energetically in promoting the 
welfare of the wine industry. Parliament would, he thought, readily 
vote funds within reasonable limits to assist the Board. At the same 
time, some local contributions would have to be raised in the same way 
as was done by the agricultural societies. 

The Minister stated that he had under consideration the desirability of 
-bringing in a Bill during next session of Parliament for the appointment 
of an Entomologist whose services would be available for theBoard. 

The deputation then retired. 

The Chairman, the Treasurer, and the Secretary were appointed a 
:j3ub-committee to draw up rules for the guidance of the Board. 

Adjourned to a date to be fixed by the Chairman. 

Confirmed— JOHN M. HIGHETT, Chairman. 



FRIDAY, 9th MARCH, 1888. 
A meeting of the Board was held this day. 

Present : 
J. M. HiQHETT, Esq., M.P., in the Chair ; 



Sir A. Michie, Q,C., 
M. Kayanagh, Esq., 
F. Biisse, Esq., 
E. Blampied, Esq., 



C. Craike, Esq., 
F. Mellon, Esq., 
A. Caughey, Esq. 



The minutes of the previous meetings were read and oonfirmed. 

A letter was read from Messrs, Graham Bros., of Netherby, suggesting 
that Mr. C, J. Wetmore^ the Secretary of the Department of Viticulture 
in California, should be invited to visit Victoria during the Exhibition. 

Mr, Caughey said that he had been informed by Mr. Graham that 
Mr, Wetmore was a first-class man in everything connected with viti- 
culture. 

Moved and seconded that the receipt of the letter be acknowledged 
with thanks.— Carried. 

A letter was read from Mr. O, W, Knight^ of Sandhurst, as to re- 
naming the vines of Victoria. 

Moved and carried that it be considered at the next meeting. 

Mr. J. Gassier wrote suggesting that in countries where a strong full- 
bodied wine was grown a process known as "plastering" should be 
adopted to prevent the wine turning sour. — Received. 

. Mr. Donald Brown^ of Wahgunyah, wrote suggesting the preparation 
of a hand-book of the wine industry, and intimating that he was prepared 
to carry out the work. 

Moved and seconded that it be received and considered at the next 
meeting. 

A letter was read from Miss Campbell relative to fungus pests. — 
Received. 

The Secretary stated that the Minister of Agriculture had requested 
him to mention that if the Board saw their way to re-establish the 
Vigneron newspaper he thought it would be a good thing. 

After some considerable discussion as to the date of the next meeting 
of the Board, it was decided to leave the matter in the hands of the 
committee appointed to draw up the rules and regulations for the 
guidance of ^e Board, draft of which was to be brought up at the next 
meeting. 

Adjourned. 

JOHN M. HIGHETT, Chairman. 
19th April, 1888. 



THURSDAY, 19th APRIL, 1888. 

Present : 
J. M. HiGHETT, Esq., MX. A., lathe Chair; 



E. Blampied, Esq., 

F. Biisse, Esq., 
C. Craike, Esq., 



F. Mellon, Esq., 
A. Caughey, Esq., 
M. Kavanagh, Esq. 



The minutes of the previous meeting were read and confirmed. 

Tlie Secretary stated that he had written to Mr. Wetmore stating 
^ that if he did come to the Exhibition he would be very cordially 
received, but not binding the Board to anything. He had also written 
to the various Vinegrowers' Associations asking for lists of subscribers, 
and had received answers from all excepting the Melbourne Association. 
He had also sent out 400 circulars to the officers of police, with the 
consent of the Chief Commissioner, and had received between three and 
four hundred replies, so that the Board were now in the position to say 
that the name of every vinegrower from the Murray to the sea was 
known to them, and each one could be easily communicated with direct. 

The Secretary stated that the grant in aid of £500 had been signed, 
and would be duly paid into the bank. 

Mr. Mellon asked if the members of the Agricultural Council were 
paid their expenses in coming to Melbourne. 

The Secretary said that all members of the Council of Agricultural 
Education were entitled by regulation under the Act to receive fees, 
but not expenses. 

The proposed rules and regulations were then considered. 

On Rule 1 being read, Mr. Blampied asked how it was proposed to 
re-appoint the Board. 

The Chairman said that Mr. Dow had stated that he would appoint 
all the present members for three years, and at the end of that time it 
would be for the Government to consider what would be done. 

Mr. Kavanagh said he thought there was a deficiency in defining the 
objects of the Board, and proposed the following new rule should be 
added immediately after Rule 1: — "The Board shall have for its object 
the promotion and improvement of the theory and practice of the vine 
and fruit of Victoria, and the treatment of their diseases, the collection 
and dissemination of new and important facts relative to their cultiva- 
tion and manufacturing of the produce." 

Mr. Mellon said the word viticulture implied that they had every- 
thing to do with the vine, and he did not think anything more was 
necessary. He believed if the Board confined its attention to viticulture 
they would have plenty to do. 

Mr. Kavanagh contended that viticulture and horticulture were so 
mixed up that he failed to see how it would interfere with the useful- 
ness of the Board as far as the vine was concerned. The colony was 
bound to advance in the planting of fruit as well as vines, and if they 
threw fruit over the fruit-growers would certainly demand a Board, 






-which they are as much entitled to as the vignerons, and he did not 
think it would be wise to have two Boards which would simply entail 
more expense. 

Mr, Craike sympathized with Mr. Kavanagh in his ideas, but he 
thought that an Arboricultural Board was a necessity, more especially 
as they had only £500 to run the two things, which was quite inade- 
quate, and another objection was that it would more than double the 
work of the Viticulture Board. He thought the Board should consider 
it very carefully before undertaking duties it was not originally intended 
they should undertake, and he suggested that the Government should be 
asked to get the Council of Agricultural Education to take the matter 
up. 

Mr. Kavanagh said that if they had to get a revenue it would flow in 
more rapidly if fruit were included. 

Mr. Blampied seconded the motion, which was carried. 

The Secretary read the remainder of the rules, which, with some 
minor alterations, were agreed to. 

Mr. Caiighey moved that the rules, as amended, should be prepared 
by the Secretary and put before the Governor in Council. — Seconded 
by Mr. Blampied and carried. 

Mr. Mellon gave notice of motion " That 10s. 6d. should be given to 
each member for his personal expenses." 

The Secretary said that, in reference to Mr. Knight's proposal as to 
renaming the vines, Mr. Knight begged to withdraw the proposal. 

The Secretary read a letter, dated 19th July, 1887, from the Secretary 
of the Chamber of Commerce to the Premier on the subject of periodi- 
cally obtaining certain information for publication in the British Board 
of Trade Journal^ and said he had instructions from the Premier to 
convene a meeting of various public bodies interested, and to act as the 
channel of communication between these bodies and the Board of 
Trade. 

Mr. Gaughey moved that the Chairman be appointed to attend the 
meeting. 

The Chairman said he should be out of town for the next week or 
two. 

Mr. Kavanagh moved that Mr. Caughey and the Secretary represent 
the Board. — Carried. 

The Secretary was instructed to consult the Minister regarding the 
appointment of a qualified Entomologist, and also the introduction in the 
next Parliamentary session of an Insect Pest Act. 

The Board had an informal consultation with Baron von Mueller, 
K.C.M.G., as to the qualifications necessary in a Vegetable Pathologist 
and Entomologist. 

Mr. Mellon exhibited to the Board a collection of dried fruits grown. 
hj him in the Dunolly district. 

The Board adjourned to the 10th May prox. 

Confirmed—JOHN M. HIGHETT, Chairman. 
lOih May, 1888, 
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THURSDAY, 10th MAY, 1888. 

Present : 
J. M. HiGHETT, Esq., M.P., in the Chair; 



F. Mellon, Esq., 
F. Biisse, Esq., 
E. Blampied, Esq., 



C. Craike, Esq., 
A. Caughey, Esq., 
M. Kavanagh, Esq. 

The minutes of the previous meeting were read and confirmed. 

The Secretary reported that he had seen the Minister with regard to 
the appointment of an entomologist and the introduction of an Insect 
Pest Act. Mr. Dow said he was now, in conjunction with the Public 
Service Board, selecting a gentleman for the post. The person appointed 
would be attached to the Agricultural Department, and his services 
would be available by the Board. 

The Secretary read a letter from the Rutherglen Vinegrowers' Asso- 
ciation, directing attention to the increase of phylloxera in New South 
Wales. 

The letter was received. 

Mr, Caughey moved — 

"That the Government be earnestly requested to give effect to the request 
preferred by the Rutherglen and Murray District Vinegrowers' Association with 
regard to the prohibition of all fruit trees, oranges, or cases which have contained 
oranges or other fruit until the phylloxera has been stamped out in New South 
Wales." 

He supposed they had all seen a letter in the Argus a little time ago, 
calling attention to the fact that the phylloxera is increasing in New 
South Wales, and unless steps were taken to prevent its introduction 
into Victoria, the Government of South Australia would find itself 
called upon to prevent anything coming over from Victoria into South 
Australia. He had called on the Premier, who had stated that he would 
consult with the Secretary of the Agricultural Department, and, if 
possible, take immediate steps ; but the Rutherglen Association thought 
it so serious that it should be brought before the Board. The question 
had been raised whether oranges and other trees could contain the 
germs of phylloxera; but even if they would not live on fruit trees, 
those trees were planted in vineyards, in the immediate vicinity of the 
vines, and it was quite possible, if the trees were taken up to be planted 
in Victoria, that some of the roots of the vines might get mixed with 
the tree roots, or be left in the mould on the roots. He thought they 
were bound to do everything they could to prevent the disease being 
brought into the colony. 

Mr. Mellon agreed with the motion, but believed that the Grovem- 
ment would take no steps to prevent oranges coming from Parramatta j 
the interest was too large. 

Mr, Kavanagh seconded the motion, and said he could see the 
seriousness of the movement. For the last few years we had had a 
great many orange trees coming into Victoria. He could see the dis- 
advantage of not allowing the orange to come in, but it was better to do* 



that than to allow the phylloxera to come in. The question, however, 
was whether they were going far enough in this motion. If they asked 
the Government to prevent oranges, fruit, or vines being introduced 
from New South Wales, should they not also ask them to prevent trees 
and cuttings being supplied from Geelong, where the phylloxera had 
been found in Mrs. Evans's nursery, alive, and in good health. It was 
their duty to try and stamp out the phylloxera, and if there was any in 
a district they should try and keep it there. The district across the 
ranges and in the Goulburn Valley was clean up to the present time, 
and if the phylloxera was introduced there it would be a national 
misfortune. 

Mr, Craike sympathized with Mr. Kavanagh, but he thought the 
motion was too sweeping. The orange industry was such an important 
industry that some very serious reason must be brought forward before 
the Government would stop it. From his own experience he did not 
see any such danger, but there was danger in allowing rooted trees 
to be taken from a diseased district, and planted all over the country, 
and this had been done in Geelong without any effort on the part of the 
vinegrowers of the colony to prevent it. People would say, " Why is 
this outcry about New South Wales growers while nothing is said about 
our own ?" There were diseased nurseries in Geelong from which trees 
had been disseminated broadcast all over the country for the last ten 
years, and there had never been an outcry raised. He thought this was 
most likely because it was not known that the phylloxera existed on any 
other plant besides the vine. He had seen vineyards in which cherry 
suckers were growing up among the vines ; he had examined them and 
found no phylloxera, but these suckers were sent up year after year, and 
there was no guarantee that a little of the earth was not adhering to the 
roots. He thought they should purge themselves from the serious 
imputation on the part of the people of the colony in regard to the half 
measures taken to extirpate the phylloxera in the Geelong district. A 
vine, seriously diseased, had been dug out there a month ago, but the 
Minister refused to trench the vineyard because £100 was required to 
compensate the owner. Besides it was not possible for the phylloxera 
to be carried in oranges. The winged phylloxera came up in December, 
and the only possibility of bringing it in in that way would be for the 
oranges to come in that month. The live phylloxera must have food, 
and it could no more live in a fruit case from Melbourne to Sydney 
than it could in the bottom of the bay. 

Mr, Blampied agreed with Mr. Craike that there was not much 
danger in regard to the orange, and if Mr. Caughey would amend his 
motion so as to make it refer to the trees of the nursery he would have 
much pleasure in supporting it. 

Mr. Caughey said he had listened with great attention to Mr. Craike, 
but, no doubt, there was great diversity of opinion about this matter. 
Many practical men thought there was great danger of the phylloxera 
being in the case, if not in the orange still in a fragment of vine root 
taken up with it. There was, no doubt, a certain risk, and as preven- 
tion was better than cure he thought the motion ought to go as it was. 
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Mr, Mellon thought it would be better to confine their demands to 
-what thej intended to have. 

Mr, Craike moved as an amendment that the words " oranges or 
cases which have contained oranges '^ be struck out, and the following 
words substituted: — "vines, vine cuttings, grapes, or fruit packed with 
vine leaves." 

The amendment was carried by four votes to two. 

The resolution as amended was passed. 

Mr, Caughey moved — 

" That the Secretary be instructed to procure, by advertisement or circular or 
by such other means as will most effectually secure the same, all the information 
bearing on the subject of wine casks— the suitability of our various colonial woods, 
such as mountain ash, hlackwood, &c. — the relative cost compared with oak, and 
the best means to employ for extracting anything in the wood which would be in- 
jurious to the wine. " 

It bad long been a complaint among the vinegrowers of the country, 
and especially those engaged in the shipping trade, that the price of 
casks was an enormous tax on them. Hitherto it has been the belief 
of every one that nothing was fit to make wine casks of but the best 
American oak, which cost about sixpence per gallon, or about 35 per 
cent, of the value of the wine, and he thought they should try and find 
out if there were not other timbers which might be utilized at a low 
price. 

Mr, Blanipied seconded the motion, but thought that at the same 
time they might see if they could not go a little further, and get the 
duty taken o£E the imported timber, which would make a great differ- 
ence. 

The Secretary stated that the fifth progress report of the Vegetable 
Products Commission would be issued in a few days, and contained a 
]arjj:e amount of information on the subject of woods suitable for wine 
casks. 

Mr, Mellon said he had tried kauri pine, and it had answered every 
purpose, except that it shrank so much. 

The motion was put and carried. 

Mr, Caughey moved — 

'*That the Government be requested, should an opportunity arise for making 
changes in the Act of Parliament relating to rating, to insert such a clause as 
would prevent vineyards being subject to exceptionally high rates compared to 
other agricultural lands — so that the rate should be imposed on Ist, 2na, or 3rd 
class lands irrespective of the crop it bears." 

There had been a great many appeals made by the vinegrowers, 
especially in the Rutherglen district, against the valuations of shire 
councils, but when the appeals came before the magistrates they found 
that the Act was such that the valuation could be made on the income 
of the vineyard, and whilst men who had agricultural land were rated 
at the outside at 4s. per acre per annum, the vinegrowers, who had 
expended their capital, and had tried to introduce a new industry, had 
been obliged to pay from £3 to £4 per acre per annum, and he con- 
tended that if a man bought land and expended his capital on it, he 
was doing such good to the colony that he ought not to be taxed for it. 
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The valuators were acting rightly, they could not do otherwise according 
to law, but he contended there should be such changes in the law that 
land could be valued at 1st, 2nd, or 3rd class land, and let the owner 
put it to the best use he could. 

Mr, Busse seconded the motion. 

Mr. Craike supported the motion. The Geelong vinegrowers had 
agitated for the same thing. It seemed preposterous, taking into ac- 
count that the vineyards were on inferior ground, and that nearly £60 
per acre was expended before any return came in, that when it did 
begin to come in they should be rated at nine or ten times the sum that 
the same land would be rated at if left in grass. 

Mr, Blampied supported the motion. 

Mr. Kavanagh also supported the motion, but thought they should 
ask that land planted with fruit trees should have the same concession 
as vines. 

Mr, Caughey added the words " or orchards " to the motion, which 
was then put and carried. 

Mr. Caughey moved — 

"That the Government be requested to urge the Railway Department to put 
the rate of carriage for wines at the same rates as those charged for wheat. '* 

This was a matter that the vinegrowers had over and over again called 
the attention of the Railway Commissioners to, as well as other things. 
In other things they had met them very liberally, and given them every- 
thing they asked, but in this matter Mr. Speight seemed to put his foot 
down ; but he (Mr. Caughey) thought it ought to be granted. In 
sending wine from the country, no risk whatever was taken by the Rail- 
way Department. It was brought to the station and rolled from the 
platform into the trucks by the people themselves, and, if an accident 
occurred through the gross negligence of the department, the winegrower 
had to bear it. They carried as much weight in wine as in wheat in a 
truck, and he could see no reason why a difference should be made, but 
where the charge for wheat was 14s. a ton, the charge for wine from 
the same station was 19s. or 208. 

Mr. Blampied seconded the motion, and suggested that the motion 
should be made to refer to bottled wine as well as wine in bulk. Where 
they had to pay 18s. lOd. for a ton of wine in bulk, they had to pay £2 
18s. lOd. for it in bottle. A case of wine weighed about half a hun- 
dredweight, but there was only about 20 lbs. of wine in it. 

The motion was put and carried. 

Mr. Mellon moved — 

**That any winegrower in Victoria may sell wine, made of grapes of his own 
growing, in any quantity, at any time, and in any place, free of licence-fee." 

A licence could now be obtained only once a year, and they wanted free 
sale of their produce. If they were allowed to sell to the best advan- 
tage, it would enhance the sale of their wine. 

Mr. Blampied seconded the motion. 

Mr. Caughey said that at the present time all vinegrowers had the 
right, on their own premises, or any place in the colony, to sell two 
gallons of wine and upwards. 
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The Chairman. — Not if they have a shop. 

Mr, Craike said the motion was calculated to turn every vineyard 
into a drinking place. His own experience was that it was a common 
thing for people to come and ask him to sell a bottle of wine, but he 
always refused. He suggested that, if the words "at any time" were 
left out, and the words " in any city, town, or borough " inserted, it 
would meet the case. 

The motion as amended was put and carried. 

Jfr, Mellon moved — 

"That any person selling wine, not his own growing, may, in the cities of Mel- 
bourne, Sandhurst, and Bsdlarat, and in the town of Geelong, pay a licence-fee of 
£5 ; and that a wine licence may be obtained at any time. And that any person 
outeide the above cities may sell wine not his own growing at a licence-fee of £1 
per aimum." 

He thought that for those who sold wines in the large cities £5 licence 
fee was quite enough. 

Mr, Blampied seconded the motion. 

Mr, Caughey said that the purpose of a wine licence-fee was not to 
raise an income, but so that the police and the authorities should have 
a certain control over the premises, and he thought they ought to be 
content with the lowest fee. He would suggest to Mr. Mellon to alter 
his motion to read — " That any person selling wine not of his own 
growing may do so on payment of £1 per annum, and that said licence 
may be obtained at any time." He did not see why persons in the large 
towns should be charged any more than the persons outside, and that the 
whole object of the Government would be met by a licence-fee of £1, 
as the sellers would be registered. He would also suggest that the 
words **but of Victorian growth" be inserted after the word " growing. '^ 

Mr, Mellon accepted the amendment, and the motion so amended was 
put and carried. 

Mr, Mellon moved — 

** That in order (1) to facilitate the production of wines and liqueurs by the 
vinegrowers of the colony, the Government should be asked to permit free distil- 
lation by every vinegrower who occupies five acres of vines ; and also (2) for the 
production of real brandy instead of the spirit now consumed, which is seven times 
more intoxicating that the produce of the grapes." 

He did not see why they should have to buy imported brandy. It was 
not that they needed brandy to fortify their wines, but to make liqueurs, 
more especially as owing to the ravages of phylloxera in France there 
would soon be a largely increased demand for liqueurs, and wines 
strengthened with pure brandy, not alcohol. He wished the Board to 
understand that he did not propose to rectify brandy and make alcohol, 
but to produce pure brandy by simple distillation. He only wanted this 
permission to make the production of brandy a specialty. By free dis- 
tillation he meant to do away with the £5 licence, and having to obtain 
the two sureties of £200 each. He did not object to any restriction by 
the Government, but he did object to its being crippled by their having 
to find sureties to fulfil those restrictions. 
Mr, Blampied seconded the motion. 
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Mr, Craike moved that the motion be postponed until the next 
meeting of the Board. He thought this matter should have come up 
by petition from some vinegrowers' association. He quite agreed with 
Mr. Mellon in thinking that every facility should be given to the vine- 
growers in the making of good wines and liqueurs, but he differed as to 
the way of securing it. He was of opinion that the best way would be 
to ask the Government to establish central distilleries, supervised by an 
expert engaged by the Government, who would be paid by the vine- 
growers in proportion to the amount of spirit distilled. The danger was 
that, if small vineyards had a right to distil, they would abuse the 
privilege^ and produce an inferior spirit from such things as malt and 
potatoes. 

Mr, Caughey seconded the amendment. 

Mr, Mellon said people looked too much to the Government to do 
things for them. Let what restrictions were necessary be imposed, but 
let them have facilities to create the pure article. In his district 
^DunoUy) they had applied to Mr. Hammond, Chief Inspector of Dis- 
tilleries, for the use of a still; but it was a complicated affair, and 
rectified the spirit, which they did not want. The moment they pro- 
duced alcohol, they could not produce brandy. Every time they appealed 
to the Government, he believed they, were wrong. 

Mr, Craike said if they had an expert to travel in the various districts, 
there was no reason why he should not teach them to make brandy; 
there were not half-a-dozen in the colony who knew how to make 
brandy. He proposed that the Government should charge for each 
gallon of brandy made, and so recoup themselves for the expense of the 
•expert. He thought this was the simplest way of doing it. 

The amendment was put and carried. 

Mr, Craike moved — 

"That the attention of the Hon. the Minister of Agriculture be called to the 
iact that phylloxera still exists in a certain vineyard in Geelong district, which 
has not yet been trenched on account of fruit trees having been planted thereon, 
;and to ask what action he proposes to take to eradicate it." 

The Government had positively refused to undertake the trenching of 
•any vineyard where compensation was demanded. This was a case 
where compensation was required, and Government would not listen to 
it, though the Minister had stated that as long as the live phylloxera 
was found at Geelong replanting would not be permitted, and, as the 
live phylloxera had been found, it was very hard that proper efforts had 
flot been made to stamp it out. The Phylloxera Board went in for 
fitrong measures, but the Government had not seen its way to carry on 
Ihose strong measures. The land alluded to in the motion was the 
property of a widow, and was planted in fruit trees which were just 
icoming into bearing. Under the circumstances, it was natural she 
should not allow the land to be trenched without receiving compen- 
sation; but it was very hard on those who desired to replant. 

Mr. Caughey seconded the motion. 

Mr, Kavam/igh would support the motion; but at the same time 
he would like to see the Government take precautionary steps and 
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measures not to let fruit or joung trees come out of that orchard. He 
sympathized with the Government in not caring to pay large compen- 
sation. If the compensation was more than the crop was worth, it was 
an encouragement to persons to introduce the disease for the sake of the 
compensation. 

The motion was put and carried. 

The Board then sat in committee respecting the suggested addition 
of certain gentlemen as members of the Board. 

The Secretary said the next business was as to the re-establishment 
of the Vigneron, and read a letter from Messrs. Kemp and Boyce, 
making certain proposals for its issuing. 

After some further discussion, the Secretary said he would ask the 
Honorable the Minister to say in writing what he would consent to. 

Adjotimed, 



THURSDAY, 14th JUNE, 1888. 

Present : 
J. M. HiGHETT, Esq., M.L.A., in the Chair ; 



C. Craike, Esq., 
A. Caughey, Esq. 



F. Mellon, Esq., 
E. Blampied, Esq., 
E. Biisse, Esq., 

The minutes of the previous meeting were read and confirmed. 

The Secretary read a letter from the Secretary for Agriculture, re- 
turning the draft regulations of the Board and suggesting certain 
alterations therein. — Agreed to. 

The Secretary stated that he had had a long interview with the Hon- 
orable the Minister of Agriculture on the previous day, and Mr. Dow had 
wished him to point out to the Board that he considered the vine interest 
of such vast dimensions that it was quite enough for the Board to attend 
to. The Royal Horticultural Society had qualified experts to deal with 
the question of fruit exportation, and he had made an addition to their 
annual grant, contingent upon their taking the matter up. 

Mr. Craike moved, and Mr, Biisse seconded — 

** That the suggestions of the Honorable the Minister be acjreed to." — Carried. 

The Secretary stated that Mr. Dow desired him to inform the Board 
that the appointment of an entomologist was still in the hands of the 
Public Service Board. A gentleman had applied who was believed to 
be qualified, but he was not authorized to give the name — he believed 
it would be settled very shortly, and the gentleman would perhaps 
be able to accompany the Board in its projected visits to the vine 
districts. 

The Secretary stated that the resolutions of the Board at the last 
meeting were duly forwarded to the Honorable the Minister, and read a 
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letter from the Secretary for Agriculture acknowledging tneir receipt 
Mr. Dow had also informed him that the matters were under the con- 
sideration of the Government, and would receive every attention. 

The Secretary said he had collected a lot of information in reference 
to colonial timber suitable for wine casks (asked for by Mr. Caughey at 
the previous meeting). This he proposed to make public in connexion 
with the Board's journal. The last entry in the minutes of the previous 
meeting was that he was to see the Honorable the Minister as to re- 
establishing the Vigneron newspaper. He had had several interviews 
with Mr. Dow, and they had arrived at a most satisfactory conclusion. 
The Minister saw the impossibility of starting a newspa-per in connexion 
with the Board, but he was so anxious that they should have a vehicle 
of communication with the vine-growers throughout Victoria that the 
following plan had been evolved : — Mr. Dow had decided that the Agri- 
cultural Department should publish monthly a Bulletin^ or collection of 
papers having reference to agricultural matters generally. A portion of 
that publication would be set apart for the Board of Viticulture, to be 
confined entirely to matters appertaining to viticulture, and to be called 
the Journal of the Board of Viticulture, It would contain all the Board's 
minutes, and such other information as the Board might deem interest- 
ing for distribution among vine-growers. It would be entirely under 
the control of the Board, and would require to be carefully edited. The 
first number would contain all the minutes up to date. Mr. Dow 
made this arrangement on the distinct understanding that there should 
be a re-formation of the Central Vine-growers^ Association. The 
Government had done much for the vine-growers, and they must show 
they deserved this assistance by helping themselves. Mr. Dow wanted 
a central association, consisting of vine-growers all over the country, 
who should pay a subscription of, say, half-a-guinea a year, and should 
then be supplied free with this publication. The Journal would 
also contain a reproduction of valuable information regarding Vine 
diseases that arrived by last mail from California. There was no 
other copy of this book existent in Victoria, and it would be reproduced 
by the Government engravers and lithographers free of cost to the 
Board. In reference to the re-formation of the association, Mr. Dow said 
there appeared to be only one way to do it, viz. : — That he (the Secretary) 
should take the position of secretary to the association, and issue 
circulars to the vine-growers, and urge them to join the association. 
When this was done, the whole of the subscriptions received should be 
formed into a fund to provide prizes, to be awarded annually by the central 
association among the various vine-growing districts and for different 
things connected with viticulture; and he (the Secretary) had little doubt 
that in three months he should obtain 1,000 subscribers to the association. 
Mr. Dow had placed at the disposal of the Board the whole of the 
resources of his department to carry out this object. 

Mr. Caughey understood that the previous objection was that this 
paper could not emanate from the Board. 

The Secretary, — This is an official record of your proceedings, 
and will therefore be under your own control. The opinions of the 
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members would go into the minutes, and those minutes would be printed 
without comment. He proposed to send the first copy to every vigneron 
and person interested in viticulture in the colony, with a circular telling 
him he would get that publication every month free if he joined the 
association, and his subscription money would come back to him in his 
district in the shape of prizes awarded by the association. 

Mr, Caughey wanted to know if the paper would be open to letters 
from vine- growers. 

The Secretary said such letters must come through the Board, as he 
would feel bound to protect the Minister against any attacks — this was 
An official journal, not a newspaper. 

Mr, Mellon suggested that the first circular sent out with the journal 
should tell the future subscribers to write to this Board if they had any- 
thing to suggest, as many might not understand that. 

Mr. Caughey thought they should see the first copy before application 
was made to them to become members. 

The Secretary said he hoped to get the first number out by the 1st 
of September. 

Mr, Craike moved — 

"That the offer of the Honorable the Minister be accepted with cordial thanks.'' 

He thought it was a most important matter. Mr. Caughey's objection 
applied to a newspaper — this was not a newspaper, and any vine-grower 
who had anything to bring before the public could not do it better than 
by writing to the Board, and if the Board thought it worth publishing, it 
would be inserted in the journal. 

Mr, Mellon seconded the motion, which was carried unanimously. 

The Secretary reported that he had paid into the bank the sum of 
£500 which he had received on the 1st of June. It was in the Commercial 
Bank, and he asked the Board to name those gentlemen who were to 
draw the cheques out. 

Mr, Blampied moved — 

** That the Chairman and the Secretary sign the cheques." 

Mr, Bilsse seconded the motion, which was carried. 

Mr, Craike asked the Secretarv if he had communicated with the 
Honorable the Minister, in regard to what action he intended to take 
with the phylloxera in Geelong. 

The Secretary said he had sent the report with their resolutions to 
the Honorable the Minister, who had acknowledged the receipt, and 
had desired him to inform the Board that the matters were under the 
consideration of the Government. 

The Secretary read a letter from the National Agricultural Society, 
stating that Mr. John Blyth had been appointed delegate to act with 
this Board on the Board of Trade Journal committee. Also, from Mr. 
G. W. Knight, of Sandhurst, saying he was the first to wire from 
Sydney to Sandhurst of the extension of phylloxera, and asking why the 
Board did not send an expert to Sydney to see if the insect was the 
flame, as it might be an allied kind, not so destructive. Also, from Mr, 
JFrederic Humphries, secretary of the Victorian Employers Union, 
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stating that they had appointed him as delegate to the committee of the 
Board of Trade Journal. Also, from Mr. Beresford Cairnes, manager 
to the Bank of New South Wales, Parramatta, drawing special attention 
to the shipment of apples by the Oceana as a test case in the success of 
fruit exportation. Also, from Mr. J. Knight, member of the Vegetable 
Products Commission, saying he had paid a visit to the phylloxera in- 
fected vineyard at Seven Hills, New South Wales, and regretting that 
no action had been taken, although it was now six weeks since it had 
been brought under the notice of the Government of New South Wales. 
Mr. Craike said the most serious aspect of the letter was that the 
Government of New South Wales were inactive in the matter. He did 
not see why this Government should contribute £10,000 for the vine- 
growers of New South Wales while they themselves were doing nothing. 
He thought they should insist upon the Government of that colony 
taking immediate action, otherwise the Government of Victoria should 
consider themselves free from any obligation to contribute. Every year 
would show an increase in the spread of disease, And the longer they 
waited the more nioney it would take. It was a great danger to the 
Murray Valley district, into which young trees were imported from the 
infected district, and he thought there was more danger of infection 
coming from New South Wales than there ever was from Geelong. 
The Government of the neighbouring colony had not been as active in 
their own case as they should have been, and he thought they should 
urge upon our Government to take immediate action. He would 
move — 

** That the attention of the Government be called to this letter, and to the fact 
that no action had yet been taken in regard to the disease." 

Mr. Caughey had much pleasure in seconding the motion. He saw 
from the papers that the Premier had had a conversation with-Mr. Play- 
ford, the South Australian Premier, on the subject, but it seemed the 
best thing they could do was to apply to him again, and state that if 
steps were not taken to prevent fruit trees and vine cuttings coming into 
Victoria the matter would become very serious. He thought, from the 
interest Mr. Gillies took in the matter, that he was prepared to act at 
once, but Mr. Martin, the Secretary for Agriculture, seemed to think 
that no steps could be taken by which those fruit trees could be pre- 
vented coming in. If that was the case, they might as well know it at 
once. Up to the present nothing has been done, though the matter had 
been urged by the country associations and by this Board. He sug- 
gested that Mr. Craike should add to his motion — 

'* That nothing was being done to isolate those vines, and, in the opinion of the 
Board, steps should be taken to prevent the introduction of fruit trees." 

The motion was carried. 

The Secretary read a letter from Mr. Clarence J. Wetmore, secretary 
of the Californian Board of State Viticultural Commissioners, thanking 
the Secretary for the valuable reports of the Royal Commission on Vege- 
table Products which had been forwarded, and forwarding in return as 
complete a set of their State reports as it was possible to furnish, and 
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0f ating that he had placed the Board on their list for fature publications ; 
also, from Messrs. E. C. Hughes and Co., of the San Francisco Merchant^ 
forwarding a set of the Merchant, and stating that they would continue 
to send the paper. Also, from the acting secretary to the Premier, 
stating that with regard to forwarding information to the Board of 
Trade Jov/mal^ the best course would be to forward it regularly to the 
Premier for transmission. Also, from the secretary of the Goulburn 
Valley Vine, Fruit, and Special Products Association, forwarding the 
following resolutions which had been passed by the association : — 
'' 1. That the association lends its hearty support to the moTement of 
the Rutherglen Association in regard to the importation of vines, &c., 
from infected areas in other colonies, but considers that fruit trees might 
be admitted from other colonies after having been inspected and certified to 
by an inspector appointed by the Victorian Government as not coming 
from an infected area. 2. That the Department of Agriculture be 
requested to take steps to have a systematic inspection made of the vine- 
yards of the colony for the purpose of ascertaining if phylloxera exists 
in any part of the colony not yet known. 3. That the Government 
be asked to import seeds of the American wild vine for distribution, as 
this vine is supposed to be phylloxera proof. 4. That any vigneron 
having ten acres or more of vineyard be allowed to distil spirits for the 
fortification of wine." 
Mr, Blampied moved — 

"That the letter be received." 

Seconded by Mr. Biisse and carried. 

Also, from the secretary of the Barnawartha Vine-growers' Associa- 
tion, stating that at the last meeting a vote of thanks was passed to the 
Board for the action they had taken in re phylloxera in New South 
Wales. Dr. Miieller, of Yackandandah, had read to the association a 
paper, amongst the various details of which was the question of distil- 
lation. His ideas on the subject had met with the unanimous approval 
of all the members of the society present. 

Mr, Mellon said, that on the continent of Europe everyone was 
allowed to distil or create any produce from the vine without restriction 
from the Government. It was only when they put it on the market 
that the Government stepped in and wanted their duty; and if they 
wanted to make a success of viticulture in this country they must be at 
least as liberal as they were in the old country, where the duty was 
twenty times more than they paid here. He believed they were asking 
nothing but what was going on all over Europe, where viticulture was 
the main support of the people. 

Mr. Craike moved — 

"That the letter be received and pnt upon the paper for the next meeting." 

From what he gathered from the reading of the letter he thought the 
association would be prepared to support it. It was what he had 
recommended — that the small growers should have the privilege of 
sending their refuse to the larger growers, and have it distilled. It came 
in with his contention that it would be better to have one, two, or three 
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central distilleries, so that they should be central to all vineTards ; and 
it would be of assistance in this w&j, that the trouble and expense of 
distilling a small quantity was very great, but the trouble of sending a 
large quantity of wine was very little, and to have it made under an 
expert was a guarantee that it would be of such quality as would be an 
advantage to the public. 

Mr. Mellon said that Mr. Craike was opposed to this motion from 
want of knowledge of what was done on the continent of Europe 
without any difficulty whatever. In France a still for distilling brandy 
cost about £7 or £8. He would not rob the G-overnment of their 
revenue, but let everyone make the best use of their produce. 

Mr, Craike said he was not opposing it — he was heartily in accord 
with Mr. Mellon and the Barnawartha Society — but the thing was to 
devise means to get it ; if they asked what they asked at the last 
meeting they would never get it. He thought it would be a great 
mistake to have every small vineyard in the colony turned into a dis- 
tillery, and the Government would never allow it. 

Mr, Blampied seconded the motion, and said the Barnawartha sug- 
gestion was just the thing they wanted. It would allow one vigneron 
to say to another, '' You have a still in your plac« and I have none; let 
me distil my stuff in your place. I will be responsible for the brandy 
you make for me." Mr. Craike need not be afraid that every man 
would keep a still. The £5 a year would be more than the brandy was 
worth very often. 

Mr. Biisae said if this were done that they could bring their stuff to 
the still and have it distilled, the man who brought it should be under 
the same responsibility as the man who distilled. As soon as the brandy 
went back to their place the distiller had nothing further to do with it, 
and they ought to be responsible for it as well as the distiller. 

The motion was carried. 

Mr. Mellon moved — 

" That the Honorable the Minister of Agriculture be requested to set apart a cer- 
tain portion of land at one of the Agricultural Colleges for the purpose of experi- 
menting as to the various sorts of vines which may be most suitable for the various 
soils and climates of Victoria, and to impart knowledge to those desirous of plant- 
ing same, and other purposes." 

The Secretary drew the attention of the Board to a report of a meet- 
ing of the Council of Agricultural Education in the Argus of the 12th 
of May, giving the opinions of the Principal of the Dookie Agricultural 
College on the question of experimental viticulture at that college. 

Mr. Mellon said his proposition went further than planting grapes for 
produce. He wanted the Minister to plant a nursery like those at 
Luxembourg and Montpellier, in France, where instruction in everything 
regarding the production, and what is to be done with the grape, is given 
by experts who had charge of the nurseries. Here they had to find out 
if vines suitable for Gippsland would be suitable for Meredith, and so 
on. Those who wished to plant would be willing to go to such a school 
for information. His idea was to have a nursery where all the best vines 
suitable for the colony should be planted and distributed. We had the 
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Royal Horticultural Gardeos here, but if you wanted a cutting from 
their trees, you had to become a subscriber and pay £1. That was 
very well for those who could afford it, but there were many who 
could not afford it, and he would let them have them free if they would 
fetch them; and so with the vine: those who liked to apply to the nur- 
series for a distribution of vines free should be served. Then as to edu- 
cational purposes — those two nurseries in France were the only ones in 
Europe except one in Italy, lately formed, and in Victoria they had room 
for a good nursery, giving information to future planters. 

Mr. Caughey. — How could you ascertain from a nursery at Dookie 
what is wanted in Grippsland ? 

Mr, Mellon. — If I have a Burgundy earlier than the autumn crop, I 
would plant that Burgundy in Gippsland. 

Mr, Caughey, — In order to try, you must have nurseries in different 
places. 

Mr, Mellon, — Supposing the nursery is in Dunolly, and a man comes 
to me, and says, " I want vines for Gippsland." Those that ripen early 
in Dunolly would do for Gippsland, but those that are late will do 
further north, because the sun is more powerful. 

Mr, Craike seconded the motion, but he did not think it went far 
enough. He thought, with Mr. Caughey, that the fact of making an 
experimental vineyard in Dookie would give people in Geelong or 
Gippsland a very imperfect idea of what would suit their localities best. 
He thought, also, that such a vineyard ought to demonstrate to intend- 
ing growers the best way of pruning vines, and so on. Some vines did 
well on a trellis, but did not do well under the ordinary system. He 
thought the Minister of Agriculture should be requested to set aside a 
portion of land at each of the agricultural colleges as they were formed. 
There were only two colleges at present, but others would soon be 
formed. 

Mr. Mellon said that at Luxembourg there were about 1,800 sorts of 
vines grown, and they went there with the greatest confidence. He 
would not desire to put the Government to more expense than was 
necessary. Dookie was the same latitude as Dunolly and Sandhurst. 

Mr. Bla/mpied thought it would be one of the Board's duties to attend 
to these things in their reports. For certain climates you wanted certain 
grapes, and also for different soils. Sometimes in 500 yards there was 
a difference in soil. He would support the motion if Mr. Mellon would 
amend it as suggested. 

Mr. Mellon said, let them carry it first ; the details would come 
afterwards. 

Mr. Craike thought it would not be fair to ask a vigneron from 
Geelong to travel all the way to Dookie ; other sites should be set apart. 
He thought there should be one in the north and one in the south, and 
he disagreed with the idea that Dookie would be sufficient. 

Mr. Caughey suggested that Mr. Mellon should change the word 
** one " in his motion to " each," which would satisfy the Board. 

Mr. Mellon accepted the amendment, and the resolution, to amended, 
was pass§dv 
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Mr, Blampied moved — 

*' That, in order to enable this Board to do practical work, it is jaecessary to 
personally visit the difPerent vine-growers' districts, and that the Rutherglen dis- 
trict be first visited and reported upon at next meeting.*' 

Mr. Blampied said he quite believed in the motion standing in his 
name, but he would prefer to vdthdraw it for the present as it was a bad 
time of the year; but he would leave it in the hands of the Board. He 
thought it would do a lot of good to visit the vineyards. 

Mr, Mellon disagreed with Mr. Blampied as to its being a bad time 
of the year; he thought they could not choose a better time. 

Mr, Caughey said he need not say that they would be favorably received 
by the vignerons of Rutherglen, but he thought it was understood that when 
they made their visits they were to be accompanied by the entomologist. 

Mr, Craike said he thought It was an excellent idea in reference to 
this question of distillation, as the vignerons could send delegates to 
explain what they would like, and make any other suggestions. 

Mr, Mellon said as there was no phylloxera in Rutherglen, there was 
no need to wait for the entomologist. 

Mr, Biisse moved — 

** That the matter stand over until after next meeting." 

Mr. Craike moved — 

"That the following words be added to Mr. Blampied's motion : — 'That the next 
ordinary meeting be held at Rutherglen.' " 

The motion as amended was carried. 

The Secretary read a letter from the Rutherglen Vine-growers' Associa- 
tion concerning the resolutions standing In their name on the notice paper. 

Mr, Caicghey. — The Board will remember that at the last meeting I 
proposed that the Commissioners of Railways should be asked to carry 
wine at the same rate as wheat. Evidently the Rutherglen Vine- 
growers' Association are of opinion that the matter has been refused by 
the Conamissioners; and this letter is to ask us to take further steps by 
a deputation to the Minister of Railways. No doubt the Commissioners 
of Railways have taken a stand on this subject. I consider that stand 
is wrong, but they have repeated It so often that unless the matter is 
treated not as a departmental but a national matter I do not think we 
shaU get what we want. Farmers In the vine-growing districts grow 
wine in the same way as wheat, and they cannot afford to pay the higher 
rate. I propose that a deputation consisting of a member or two of this 
Board wait upon the Minister of Railways and request he should treat 
wine and fruit in the same way that he treats wheat. 

Mr. Mellon seconded the motion. Two years ago he had gone on a 
deputation to Mr. Speight, who had said then that the reason he could 
not grant it was that the wine was so little^ in regard to wheat-^lt waa 
like one to fifty. 

The motion was carried. 

It was left to the Secretary to arrange for the deputation. 

Adjourned to next meeting at Ruthej-glon on 12th prox. 

ALEX. CAUGHEY, 
12tli Julyw Chairman., 
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(At Rutherglen.) 

THURSDAY, 12th JULY, 1888. 

Present: 
A. Caughet, Esq., in the Chair; 



E. Blampied, Esq., 
C. Craike, Esq., 



F. Mellon, Esq., 
F. Basse, Esq. 



The minntes of the previous meeting were read and confirmed. 

Apologies for non-attendance where received from Mr. Highett, M.P., 
Sir Archibald Michie, and Mr. Kavanagh. 

Tfie Chairman introduced the members of the Board present to the 
meeting, and said that the Board of Viticulture had come to Rutherglen 
to ascertain the wants of the vine-growers there, and if the meeting would 
offer suggestions as to what they wanted for the good of the vine-growers, 
it would have a good effect, and they would see at the same time what 
was being done in their interests. 

The Secretary read a letter from the Acting Secretary to the Premier, 
drawing attention to terms of the resolution of the Board as to waiting 
on the Railway Commissioners concerning rates for carriage by rail of 
fruit and wine, and stating that the Premier quite concurred in the pro- 
priety of the Board approaching the Commissioners on the subject. 

The Secretary read a letter from the Secretary of the Barnawartha 
Vine-growers' Association, stating that a vote of thanks had been passed 
to the Board of Viticulture for the action they had taken in re phylloxera 
in New South Wales. Also that Dr. Miieller, of Yackandandah, at 
the same meeting read a paper upon Viticulture, containing the following 
ideas upon distillation, which had met with the unanimous approval of 
all present: — That every vigneron owning two acres of vines should be 
permitted to obtain a license to have his refuse distUled at one of the 
larger vignerons' distilleries, the cost of which should be a private arrange- 
ment between the two parties. Also that he (the small vigneron) shall 
find sureties similar to the one who has a license to distil at present. 

Also a letter from the same Association stating that at the last com- 
mittee meeting of the Association, it was thought that the French custom 
of allowing travelling distilleries would be very applicable to the small 
growers. 

The Secretary produced the first proof of the Journal, 

The Chairman, — ^As I understand the matter, the Minister's proposi- 
tion is that he will undertake, at the expense of the Government, all the 
printing connected with this journal, as a portion of the Bulletin issued 
periodically by the Agricultural Department, provided the vine-growers 
show their interest in the matter by joining a central Vine-growers* 
Association, and subscribing to the Association half-a-guinea annually. 
The journal will be under the editorship of Mr. Shillinglaw, and 
any one who has anything to suggest for the good of the industry, 
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or has anything to complain ahout, can write to the Board, and if the 
Board consider the proposition or complaint a reasonable one, it will be 
published in the journal. The journal will contain all the proceedings 
of the Board, and subscribers will therefore see whether the Board are 
doing their duty towards the industry. In point of fact it will be a 
vehicle between the Board, the vine-growers, and the G-overnment. This 
half "a-guinea subscription does not go to the Government; it is all given 
to foster the industry, and will come back to subscribers in the shape of 
prizes ; given, for instance, for the best conducted vineyard, or for pruning, 
and things of that sort. If the Government see that a large body of men are 
serious in objecting to or recommending anything, there is no doubt they 
will remedy it, so that every man, even if he has only a few acres of 
vines, should encourage such an association as is contemplated ; and as 
to the journal, I have no hesitation in saying, from what I know of Mr. 
Shillinglaw's ability, and from his being in a position to get the best 
information, that he will make the matter of such interest that you will 
consider it a very cheap matter to get it. I would exhort all vine-growers, 
therefore, to come in and subscribe, and I am sure Mr. Shillinglaw will 
be very glad to take the names of any who will support it. With 
regard to the remarks I have made about reducing the freight on wine 
to the same rate as it is for wheat, we have been hammering at the Chair- 
man of the Railway Commissioners for a long time to get this concession.- 
He has granted a great many others, but he will not budge about this 
carrying the wine down ; but I contend if we have a right to anything it 
is to that. A great many vine-growers were farmers as well, and the 
Government said they were anxious to do all they could for the farmers, 
and, therefore, they should do the same for -the vine-growers. The only 
argument I saw that Mr. Speight made out was that the wine industry 
was not so large as the wheat industry, and, therefore, they were to wait 
until it was; but the only way t6 make it large is to give it every en- 
couragement. I think it might be put as a political matter — instead of 
going to the Commissioners of Hallways, we should go to the Minister 
of Railways, and put it to him that he has said he was prepared to go to 
the lowest minimum rate for farmers' produce, and why should we not 
have it for vine-growers' produce ? The Minister has said he approves 
of our going to the Commissioners, but that is not what we want — we 
want a clear expression of opinion from Mr. Gillies, and to have yes or 
no in the matter. 

Mr» Blampied said that in reference to the bottle license it had been 
their impression in his district that they could get a license by the new 
Licensing Act at ^ny time, but it was not so. The day after their last 
meeting they went down to the Attorney-General with one of their 
members, Mr. McLellan, to see about it, and he told them it was very 
simple — if three police magistrates were on the bench together they 
could get it at any time, but they never saw three police magistrates to- 
gether in this country, and the only thing was to send notice to the 
•clerk of the court every three months, and they could get the license at 
Any time, but they must watch the time. 

Mr, Morris, — You cannot sell a bottle on a vineyard. 
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Mr, Blampied. — ^Yes, if you have a license — ^without a license yoo 
cannot sell less than two gallons. 

The Chairman said that as the time was limited, and the Board wished 
to see the district for themselyes, he thought it would be well to adjourn 
the present programme for the meeting later in the day, and if any gen- 
tleman wished to address the meeting on any subject they would be 
yery glad to hear him. He would be glad to introduce the Board to the 
Vine-growers' Association in the af temoon^ and allow them to take part 
in the discussion — it would be a great advantage to both sides. 

it/r. Morris, — ^Is it correct that some are planting vineyards in the 
Geelong district^ contrary to the Government ? 

Mr. Craike. — It is perfectly true that they are doing so, but they are 
not planting against the Government, inasmuch as they are planting in 
strict accordance with their legal rights. They have made overtures to 
the Government, and have offered to forego their legal right, but the 
Government are putting them off from day to day, and week to week. 
There are only two gentlemen who have planted, and only to the extent 
of about an acre. It is more to test it in the law courts than to defy the 
Government. The Government have been told that unless they were 
prepared to meet them to make some compensation for the loss they have 
sustained from year to year, through the inaction of the Government, 
'they would be compelled to plant. There is nothing for the Rutherglen 
Association to be alarmed at. The Act that prevented them from plant- 
ing expired four years ago, and the vine-growers were told by counsel they 
had a perfect legal right to replant their vineyards. They have not 
done so in defiance of the Government, but simply because the Govern- 
ment will take no steps to meet them. 

The Chairman asked the President of the Vine-growers' Association 
(Mr. Hugh Eraser) if there would be any objection to members of the 
Board joining in any discussion with the members of the Association at 
their meeting. 

The President replied that there would be no objection; and the Board 
accordingly took part in the discussion which ensued at that meeting. 
The members of the Board subsequently visited and examined the 
vineyards and cellars of Messrs. Graham Bros. (Netherby) ; Messrs. G. 
F. Morris and Sons (Fairfield) ; Mr. Hugh Fraser (Olive Mount) ; and 
Mr. W. A. Caughey (Mount Prior). 



Confirmed. 



JOHN M. HIGHETT, 

Chairman. 



23rd August, 1888. 
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THURSDAY, 23rd AUGUST, 1888. 

Present: 
J. M. HiGHETT, Esq., M.L.A., in the Chair; 



A. Caughey, Esq., 

E. Blampied, Esq., 

F. Biisse, Esq., 



F. Mellon, Esq., 
C. Craike, Esq., 
M. Kavanagh, Esq. 



The minutes of the previous meeting were read and confirmed. 

Certain business relative to suggested additions to the members of the 
Board was dealt with in committee. 

The /Secretary reported that the Minister of Agriculture had autho- 
rized the issue of 2,000 copies of the Journal of Viticulture, the proof 
of which was before them, confidentially. 

The Secretary read a letter from the Barnawartha Association, request- 
ing that the Board would use their utmost endeavours to have the duties 
on casks, shooks, and bottles removed. 

Mr, Mellon moved — 

** That in view of gaimng information, imparting knowledge, and reporting to 
this Board, the Honorable the Minister of Agriculture be asked to make it obliga- 
tory that every Agricultural Society receive as additional judge of wine or the 
produce of the vine the member of this Board representing the district where such 
Society hold the show." 

Mr, Mellon, — This is an important question. By gaining information 
I mean gaining it to impart to others. I think it would be a good step 
for the Board to report upon all the viticultural produce at the different 
shows ; those reports would be printed in the Journal, and thus the 
public would receive information. These reports should not be con- 
fined to our own districts — for example, one or two of us besides Mr. 
Craike could go to Geelong, and see what there was there, or at Stawell 
or other districts. 

Mr, Caughey said the agricultural bodies throughout the colony would 
not be dictated to as to whom they should select as judges for wines 
and so on. Besides, there was scarcely a member of the Board who was 
not a vine-grower, and in their own districts they would be exhibiting 
wines so that they could not be judges. If judges were forced upon the 
societies, their judgment would be looked upon with dissatisfaction ^ 
judges must be free and independent, and it seemed to him that even if 
the Government appointed them they would have very little weight. 
Even as it was, it was very difficult to avoid the feeling when people 
did not get a prize that they had not been properly judged. 

Mr. Mellon. — We are officially appointed for the interests of viticul- 
ture, and how can we forward the interests of viticulture if we do not 
visit the other districts and impart information from our own districts 7 
In my opinion it is the best step we can take, but if any one objects to 
this part of the motion, let it be cut out, and let the motion read that 
members should report upon the jH'oduce of the vine. 
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Mr. Caughey, — We can do that without anj resolution. 

Mr. Mellon. — ^Not officially; we would not be recognised at any show, 
but by an order of the Minister any 'show would be obliged to receive us. 

Mr. Blampied agreed with Mr. Caughey. He thought the members 
of the Board would not be able to spare the time to visit other districts 
as judges — they were not paid by the Government, and they could* not 
afford the time. He had no doubt it would do good if they could do it, 
but they could not. 

Mr, Craike thought the object Mr. Mellon had in view could be 
obtained in a much simpler and less objectionable form. There were 
very few shows where a wine prize was given, and if a communication 
was sent to those societies suggesting that one of the members of the 
Board should be present with a view of reporting on the wine industry 
generally, he thought they would only be too glad to send an invitation, 
and that would attain Mr. Mellon's object. He thought the idea was 
an excellent one, but he did not agree with the way of coming at it. 

Mr. Mellon said he did not care how the motion was altered so long 
as they came to some conclusion on the matter. 

Mr. Kavanagh suggested that Mr. Mellon should alter it to the ejQTect 
that the Secretary write to the agricultural societies suggesting that one 
or two of the members of the Board be allowed to see the exhibits of 
wine and fruit at the shows, in order to gain information for the Board 
of Viticulture. As an old member of agricultural societies, he knew they 
would resent it if the Board tried to force judges upon them. 

Mr. Mellon said he would accept Mr. Kavanagh^s suggestion. 

Mr. Blampied seconded the motion as amended, which was then 
carried. 

The Chairman. — The Minister of Agriculture has informed me that 
in consequence of a certain amount of feeling in reference to a Bill now 
before the Upper House afEecting the vine-growing interest, he would 
like this Board to initiate the calling together of a general meeting of 
the whole of the vine-growers throughout the colony. He thinks per- 
haps by that means results satisfactory to the Government and to the 
vine-growers might be arrived at which would do away with the friction 
that now appears to exist. 

Mr. Mellon. — I was in Paris in 1878, when we had a congress of 
viticulturists of all nations, and that congress has been the means of 
France buying wine in Hungary, Italy, and Spain. Before that they 
were not aware such a quantity of wine was to be got in those countries, 
and it has done an immense amount of good to viticulture. 

Mr. Craike was pleased to hear that Mr. Dow had made this suggestion. 
The fruit-growers of G^elong had already taken steps to call a confer- 
ence. The Bill presented to the Upper House was one that would do 
an immense amount of injury to fruit-growing throughout the colony, 
and it was highly desirable it should be discussed before becoming law. 
There were some clauses of the Bill that would ruin three-fourths of 
the fruit traders of the colony, and it also affected vine-growers very 
materially. The fruit-growers would have no objection to withdmwing 
their conference in favour of the one suggested by Mr. Dow. 
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Mr, Caughey moved^ — 

'* That a communication be sent to the Honorable the Minister of Agriculture, 
asking him to postpone the second reading of the Bill until the vine -growers 
could discuss the matter." 

Mr. Craike seconded the motion, which was carried, 

Mr. Craike moved — 

" That it be a suggestion to the Honorable the Minister that the meeting be held 
on Friday, the 31st inst., and that Mr. Dow be asked to take the chair." 

The Secretary stated that the idea was that the meeting should be 
held in one of the annexes of the Exhibition, and Mr. Dow had desired 
him to state that he was most anxious to hear the views of the various 
delegates of the association in the matter. 

Mr. Biisse suggested that a circular be sent to all the associations, 
asking them to call a special meeting. 

The motion was then put and carried. 

Mr. Kavanagh moved — 

** That the Chairman, Mr. Caughey, Mr. Craike, and the Secretary be appointed 
a sub-committee to drs^t resolutions to lay before the meeting." 

Mr. Mellon seconded the motion, which was carried. 
Mr. Craike moved — 

*' That this Board, having learnt on their recent visit to the Murray Valley the 
great difficulty experienced in securing skilled labour for vineyard work, and 
especially for pruning, are of opinion that one or more experts, who thoroughly 
understand the habit of growth of the different varieties of vines, should be 
obtained by the Council of Agricultural Education, and employed — 1st, in superin- 
tending the vineyard plots at each Experimental Farm ; and 2nd, in giving 2?rac^ica/ 
lessons on pruning, and delivering lectures at the various centres of viticulture 
in the colony on the nature and habit of growth of each variety and the reasons 
for different systems of pruning and managing the same." 

Mr, Craike said this resolution was suggested to him by what they saw 
of the manner of pruning in a recent visit to the Murray Valley, and also 
from what they heard about the difficulty of getting labour. They had 
ocular demonstration of that fact that some of the skilled labour was 
labour of a highly objectionable character for skilled work. European 
vine-growers came here with a preconceived notion as to the way they 
would prune the vines, and they would not do it in any other way, and 
if the vine-grower told them to prune in any other way they threw 
the tools down and walked off. The object of the resolution was not to 
bring skilled labour into the colony — that was no use. The skilled 
labour of France, Switzerland, and other countries was not the labour 
that was wanted here, but they would have to train up the young men 
of their own families to prune, and to do that they must have skilled 
tuition. That tuition could be got by the Council of Agricultural 
Education sending for one or more experts who could manage the plots on 
each farm, and then travel round and show the young men how vines 
should be pruned, and give the reasons for pruning them in that way. 
All vine-growers knew that all vines were not pruned alike, but in the 
case he referred to, he and Mr. Mellon had noticed that all the vines were 
pruned alike — cut as far back as possible, and the consequence was they 
Baw vines in absolute wildness, throwing out shoots because the vine had 
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not sufficient work to do. They tried to explain to the pmner that the 
vine had much more room to grow than it bad in Europe, hut the man 
told Mr. Mellon that he came from one part of France and Mr. Mellon 
from another, and therefore Mr. Mellon was not competent to teach him' 
how to prune. He (Mr. Craike) thought if a suggestion was sent to the 
Agricultural Council to that effect they would be very pleased to act 
upon it, and he was sure they would have done a very good thing for the 
iiirtherance of the vine industry. 

Mr, Mellon corroborated Mr. Craike's statements. They saw 
different sorts of vines, requiring different treatment, all treated alike. 
He seconded the motion. 

Mr. Blampied agreed with the previous speakers, except as to Mr. 
Craike's remark that he did not believe in imported labour. Very 
likely the man Mr. Craike and Mr. Mellon saw had never pruned a vine 
in his life until he came here. People said they had been pruning all 
their lives, when perhaps they had never had a siccateur in their hands, 
but if a man was obtained from Germany or France, who had grown up 
in a vineyard, he would be wise enough to see how a vine should be 
pruned. He might want a little experience, but if he was a pruner at 
home he would do the work here. 

Mr, Mellon endorsed Mr. Craike's remarks. Men who came out 
here had their ideas already formed, and they would not depart from 
them. What we had to do was to apply our knowledge to the different 
treatment of the vine in different situations. He considered we were 
better experts than they were in Europe, because here people reasoned 
about the work, but in the old countries they went on from father to 
son, doing certain things without reasoning why they did them. He 
thought we were far ahead of those at home. 

Mr, Craike pointed out to Mr. Blampied that there was nothing in 
his motion reflecting upon the vine-growers, or upon the great advisa- 
bility of getting as many of them out as possible. His idea was to train 
up our own youth so as not to be dependent upon foreign labour. It 
was not that the men did not know how to prune vines; they knew how 
to do it in their own country, but they came out here with preconceived 
notions, and they would not go from them. He himself had lost as 
good a man as he ever had from that very cause. One end of his vine- 
yard was very low, and the grapes did not ripen well, though they bore 
enormously. He tried to cure this by leaving two buds on the 
Hermitage vines, but the man gave notice at once; he would not submit 
to any dictation. He looked upon him (Mr. Craike) as knowing nothing, 
and upon himself as being a perfect adept in the art of pruning. 

Mr, Caughey, — Will not that be the result of bringing the experts 
out from home ? 

Mr, Craike, — I ask for experts; these men are workmen. 

Mr. Blampied. — We have tried several times to get men out, but they 
will not come, but we have had several men at our place straight from 
France, and you could not have better men. If you have a genuine 
man, he does not want to be told what to do ; he will know by the look 
of the vine. 
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Mr. Mellon, — In three-fourths of the districts of Europe thej have 
only one kind, or perhaps two kinds of vines, growing; here we have all 
the different sorts in the one vineyard, and they do not know how to 
prune all the different kinds. 

Mr, Caughey asked if the Council of Agricultural Education had any 
funds at their disposal to hring out experts with? 

The Chairman, — It does not say in the motion they are to be brought 
out; they might be obtained here. 

Mr. Mellon, — I do not see why the Council of Agricultural Educa- 
tion should be asked to supply experts for viticulture. I do not see 
why we should not supply them ourselves. 

Mr, Craike. — The reason for asking them to do this is that they have 
ample work to employ the men, and we have not. A man could be 
employed giving these lessons, aud yet be able to manage the Dookie 
vineyard perfectly well ; and so with the other vineyards that will be 
hereafter established in connexion with the other colleges. If we 
employed these men, we would have to find funds to pay them. How- 
ever, I will leave out the words ** Council of Agricultural Education," 
and substitute " Minister." 

The motion was then carried. 

The Chairman said the Secretary had received a letter from the 
Great Western Vine-growers' Association, inviting the Board to visit 
their district. 

The letter was received. 

Mr. Caughey moved — **That this Board endorses the remarks of 
the Royal Commission on Vegetable Products, contained in its Fifth 
Report, on the vine, and trusts that the Honorable the Minister will 
carry out the suggestions therein made." 

The Chairman suggested that it would be better to let the matter 
come before the approaching Conference. 

Mr, Caughey withdrew his motion accordingly. 

Mr, Craihe, — On the 10th of May last I moved — " That the atten- 
tion of the Minister of Agriculture be called to the fact that phylloxera 
still exists in a certain vineyard in Geelong district, which has not yet 
been trenched on account of fruit trees having been planted thereon, and 
to ask what action he proposes to take to eradicate it." I think the 
Secretary reported, at the following meeting, that the matter was 
under the consideration of the Government. I should like to know 
if it has been considered by the Government, and what action has been 
taken. 

The Chai/rman, — It has been brought up in Parliament. 

Mr, Craike, — There is no necessity for the Government to take weeks 
to consider such a matter. 

The Chai/rman, — I remember the question being asked in the House, 
and the Minister informed the House that the person who owned the 
vineyard asked so much for permission to destroy the trees that it would 
have cost more than buying the land, and the Department did not see 
their way to spending the money. She placed a fancy price on the 
trees, and declined to have them interfered with under that price. 
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Mr. Craike thought it would be only courtesy on the part of the 
Department to let the Board know. He thought it was a very poor 
excuse. They had eradicated the whole of the vines in the Geelong 
district in a single session, and why could they not pay this money and 
eradicate the orchard. 

Mr. Caughey. — We have adopted a great many resolutions about the 
carriage of wine and other things — has there been any communication 
about them ? 

The Chairman. — The Minister has promised a considerable reduction 
in a lot of those things. 

The Secreta/ry said communications had been received from the 
Premier and from the Chairman of the Railway Commissioners, but 
matters in the Legislature were so involved it would not be advisable 
to press it just now. Mr. Gillies was so engaged he could not receive 
the Board at present. 

Adjourned to a meeting of the Conference at the Centennial Exhi- 
bition, on Friday, 31st August. 

J. M. HIGHETT, 

Chairman. 
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CONFEKENGE OP VIGNEEONS. 



FRIDAY, 31ST AUGUST, 1888. 

A conference of vignerons, convened by the Board of Viticulture, was 
held at the Centennial International Exhibition this day for the purpose 
of discussing several matters closely affecting the interests of that 
industry. About 150 gentlemen, representing the principal wine-growing 
districts of the colony, were present, and the Minister of Agriculture 
(Mr. Dow) was voted to the chair. 

The Chavrmariy in opening the proceedings, remarked that the appoint- 
ment of the Board of Viticulture had already borne good fruit, and the 
Board now desired to confer with the vignerons upon certain subjects 
affecting their interests. 

THE NOXIOUS INSECTS BILL. 

The Bill introduced into the Legislative Council by the Solicitor- 
General to prevent the introduction and to provide for the destruction of 
certain insects which injuriously affect vegetation, and for other purposes, 
was first discussed. 

Mr. A, Caughey, of Mount Prior, said that the Bill seemed at first 
sight to deal only with fruit trees, and to leave vines out altogether, but 
he had been informed that it would be amended to include vines. His 
own opinion, and that of all the vignerons he had met, was that it would 
be better to deal with diseases of vines by an entirely separate Bill. 

The Chairman pointed out that the Bill as it stood excluded vines, 
and this met all that Mr. Caughey wanted. It was only in the interests 
of the vine-growers that the amendment was proposed. As it appeared 
that this was not desired, the Government would be quite willing to leave 
the Bill as it was. 

Mr, Caughey desired to say that in any Bill relating to the eradication 

of diseases in vines, provision should be made to compensate vignerons 

who might suffer by the action taken. It was thought that a small 

acreage tax might be levied on the vignerons, and that this would 

form the nucleus of a compensation fund, to be supplemented by the 

Government. Vignerons would then have ho hesitation in reporting the 

first appearance of disease. The carrying out of the law should be in 

the hands of a board, and not of an individual inspector. He moved — 

** That the Noxious Insects Bill now before the Legislative Council should be 
left as it is so far as vines are concerned, and that the Government be requested 
to bring in an Amending Phylloxera Bill as early as possible." 

Mr. West said he represented the fruit-growers of the Goulburn 

Valley, who gave the present Bill a hearty support. Its provisions 

commended themselves to all intelligent fruit-growers. The colony had 

in the past lost a vast amount by diseases in fruit trees. The codlin moth 

alone had probably cost Victoria something like £40,000 or £50,000; 
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Unless systematic action were taken to keep the orchards free from 
disease, it would be impossible to make the fruit-growing industry the 
success it ought to be in this colony. The power to compel fruit-growers 
to keep their orchards clean was in the highest degree necessary. 

Mr. Paul de Castella said, Mr. Caughey had asked him to express his 
views on several points connected with this important meeting, which 
appeared to him to inaugurate a new era in the wine industry of this 
colony. First, let them congratulate themselves on the position they 
have, at last, attained. Some years ago, the meetings of the Wine-growers' 
Association were, perforce, held at a cafe. Being impressed with the 
importance of the wine industry, he considered that the Association was 
entitled to, at least, a room in one of the Government-offices; but, after 
repeated applications, this was refused, and it was only through the 
courtesy of the then Mayor of Melbourne that they were ultimately 
granted this favour in the Town-hall. To-day, they are honoured by the 
presence of the Minister of Agriculture in the chair; and they have a 
Board of Viticulture to make known their wants, to protect their 
Interests, and to act as the medium between the various local associa- 
tions and the Government. The question which brought them together 
to-day was phylloxera. When the magnitude of the evil was first 
recognized, the Government asked the vignerons to express their views. 
, The question was — rooting out the vines, or possible cure. Bearing in 
mind the great hardship which would follow the former course, he, with 
others, advocated the latter ; but he recollected well Dr. L. L. Smith 
saying — "Mr. Castella, I sympathize as much as you do with the 
sufferers, but, as a medical man, I know that desperate cases require 
violent remedies." Time has proved that Dr. Smith was right, and he 
(Mr. Castella) was wrong; and he thought they, as vignerons, had all 
reason to thank Dr. Smith for advocating a measure which must have 
been painful to him in its effects. With regard to replanting vineyards 
in the Geelong district, he ventured to say that the question should be 
referred to the Board of Viticulture, with whom the responsibility, after 
full discussions with the vignerons, of advising the Minister of Agriculture 
should rest. One of the grievances of the owners of the rooted-out 
vineyards was that the compensation had not been properly distributed. 
He thought that the vineyards which were attacked by the phylloxera 
should have received no compensation, as they were doomed; but the 
case was vastly different with the owners of undiseased vineyards, 
rooted out for the public good. For these compensation was only just; 
and, should further outlay be necessary for this purpose, the question 
was — should not a vine-tax be levied, so that the money thus expended 
.should come from those interested, and not from the general public. 
He said vine-tax, as there was as much danger of the phylloxera being 
propagated by the owner of three vines as of 30,000. Mr. Neilson, in 
his examination before the Vegetable Products Commission, last week, 
referring to orchard pests, rightly said that danger was not to be 
looked for from those whose interest was largely concerned, but from 
the numerous owners of a few trees. He took it for granted that 
there could be no claim to compensation for vines planted since the 
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appearance of phylloxera in Victoria. As, unfortunately, danger might 
be apprehended from New South Wales, would it not be well to appoint a 
delegate from this Conference, independent of Government, to beg Sir 
Henry Parkes to take the same radical steps as has been done in Victoria 
to destroy the phylloxera whilst it is time, and preserve an industry as 
important to New South Wales as it was to us. He wished also to 
bring before the Conference three other points : — First, a standard 
measurement for Australian wine, namely, that one cask or hogshead 
should mean so many gallons ; in view of the decimal system being 
ultimately universally adopted, he should say 50 gallons. Second, the 
propriety of giving our colonial woods, as material for casks, a public 
and well authenticated trial, as so many are unjustly prejudiced against 
their use. Third, the naming of wines ; it was said against us that we 
bewilder, by our endless variety, the merchants and the public, especially 
in Europe. He must apologize for detaining them, by alluding to sub- 
jects outside the object of the meeting, but it appeared to him a good 
opportunity of bringing briefly before their notice questions which 
affected them all as wine-growers. 

The ChairTnan said the Government were willing to modify the 
Noxious Insects Bill, and it was intended to introduce a separate Amend- 
ing Phylloxera Bill. 

The motion was agreed to. 

At a later stage, on the motion of Mr. J. Harris, M.L.A., a committee 
of fruit-growers was appointed to examine the Noxious Insects Bill, and 
suggest any amendments which might be necessary in it. 

PHYLLOXERA IN NEW SOUTH WALES. 

Mr, John Smith (Barnawartha) moved — 

" That the Board of Viticulture be requested to communicate with the Govern- 
ment, urging that representations should be made to the New South Wales 
Government to induce it to enforce the provisions of the Phylloxera Bill in that 
colony." 

While this action was taken, it would be necessary for the Victorian 

Government to repress the attempts which it was reported were being 

made to replant vines in the infected areas in the Geelong district. 

Mr, Daly (Dunolly) seconded the motion, and agreed as to the neces- 
sity of replanting in the Geelong district being prevented. 

The motion was agreed to. 

THE PARIS EXHIBITION. 

Mr, A. Caughey moved — 

** That the Government be requested to secure as full a representation as possible 
of the wine-growing industry of the colony at the Paris Exposition next year, and 
the appointment of an expert to take charge of exhibits. " 

Judge Casey ^ in supporting the motion, said that the display of colonial 
wines at Paris in 1878 was quite a revelation, and very great progress 
had since been made. At the present time Australia stood out as one of 
the world's producers of wines. The wines should be well represented 
in Paris, and an expert sent in charge of them. 

Mr. L, L, Smith, M,L,A,^ remarked that at the Bordeaux Wine Exhi- 
bition, Victoria had double as many orders as South Australia and New 
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South Wales put together. The secret of that success was that a com- 
petent man was sent to look after Victorian interests. 

Mr. Andrew Rowan fully agreed with the remarks of the last speaker. 
He knew something of the matter, for he was the chairman of the com- 
mittee for the Bordeaux Exhibition. The expert sent from Victoria was 
a gentleman thoroughly well qualified for the work. 

Mr. James Smith and Mr. J. M. Highett, M.L.A., supported the 
motion, which was agreed to. 

THE INTRODUCTION OF SKILLED LABOUR. 

Mr. Craike (Rutherglen) moved — 

'* That the most experienced experts obtainable be secured from Southern 
Europe or elsewhere to instruct our vignerons in the most approved methods 
of cultivating and pruning the vine, and in the making, blending, and keeping of 
wines." 

It was certain that unless instructions were given to young men as 
vignerons there would be great difficulty in carrying on the industry 
with the success which it ought to have. 

Mr. L. L. Smithy M.L.A., favoured the sending of young men to 
Europe to learn the best methods of wine-growing. They could then 
return and impart their knowledge to others. (Hear, hear.) 

Mr. J. F. Levien, M.L.A., thought the two projects might go on 
together. He understood the Government contemplated carrying out 
the idea expressed in the motion, There was no doubt that the colony 
must look now to the Wine industry for a good deal of its material 
progress. 

Mr. Andrew Rowan said it would require at least three years for any 
young men sent from the colony to gain expert knowledge in Europe, 
and it might be advisable to import a few skilled instructors to bridge 
over that time. 

The Chairman said that a sum of £53,000 was provided on the Esti- 
mates this year to carry out such objects as that now under discussion. 

Mr. J. A. Panton^ P.M.^ was strongly of opinion that the only practi- 
cable plan was to send to Europe men who had already a knowledge of 
vines and wine-growing in Victoria. 

The motion was agreed to. 

RAILWAY FREIGHTS. 

Mr. A. Caughey moved — 

*^ That it is the opinion of this meeting that wine should be carried on the rail- 
ways of the colony at the same rates as wheat." 

The vignerons ought to be put in the same position as the wheat-growers 
in this respect. The Railway Commissioners replied that the wine 
industry was not so extensive as the wheat industry, but the assistance 
was wanted while the industry was comparatively small and struggling. 
(Hear, hear.) 

Mr. J. R. Whitehead seconded the motion, which was agreed to. 

A hearty vote of thanks was passed to the Minister of Lands for pre- 
siding, and the conference terminated. 
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THE LUNCHEON. 

The members of the Vegetable Products Commission, the Vignerons' 
Board, and the delegates to the Conference were subsequently enter-> 
tained at luncheon by the president of the Exhibition Commission (Sir 
James MacBain) in the commissioners' room. There was a large 
attendance, amongst those present being Sir W. J. Clarke, Sir A. 
Nicolson, Mr. Dow (Minister of Agriculture), Mr. Walker (Minister 
of Customs), Mr. D. M. Davies, Dr. Ppbs_o%_M.L.C., Mr. Levien, 
M.L.A , and Mr. W. Madden, M.L.A., (president and vice-president of 
the Vegetable Products Commission), Mr. Highett, M.L.A. (president 
of the Vignerons' Board), Mr. A. Caughey, and several other members 
of that Board, Mr. Shillinglaw (the secretary), Mr. H. Byron Moore 
(chairman of the wine committee), and several other members of 
Parliament and commissioners. The luncheon was admirably served 
by Mr. Skinner. The toast of " The Queen" having been drunk. 

The President proposed — 
** Prosperity to the Wine-growing Industry," 

He denied that there was any antagonism between town and country. 
Their interests were identical, and they were all concerned in the success 
of a large industry like that of wine-growing. If proper encouragement 
tirere given, and due attention paid to the industry, the colony should 
soon produce wines equal in quality to those produced in Europe. Even 
now they could export in bulk to England wines that were of great 
value there, and that would always find a ready market. There was 
no better (Country for producing Vines than Victoria, and what the 
vignerons wanted was more technical knowledge applied to their treat- 
ment. The more of wine and the less of alcoholic drink there was 
consumed the better it would be for the moral and physical well-being 
of the people. 

Mr, A, Caughey^ of Mount Prior, responded. He said that there 
was a time when it was considered an act of disrespect to put colonial 
wines before any person, and he was gratified now to see it on the table 
on such occasions as the present. Great strides had been made, but the 
industry was still in its infancy. They had, however, every encourage^ 
ment to persevere. They were able to obtain orders for their wines from 
England, at prices which, although low, would pay, and when their 
wines became thoroughly known there was no doubt that they would be 
a success. 

Mr, H, Byron Moore^ in replying to the toast on behalf of the wine 
committee, described the arrangements that had been made at the Exhi- 
bition for the sale of colonial wine. In 26 d&js they had sold at the 
Victorian bars over 13,000 glasses of wine, the larger proportion being 
dry wine. 

Mr, Highett responded for the Vignerons' Board, and Mr. Levien 
and Mr. Madden for the Vegetable Products Commission. They all 
expressed their confidence in the future of the wine-growing industry.. 

The proceedings then terminated. 
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THE NOXIOUS INSECTS BILL 1888. 



CONFERENCE OF FRUIT-GROWERS. 



TUESDAY, 18th SEPTEMBER, 1888. 

Present: 
W. Clabson, F.L.S., in the Chair. 



H. King, Esq. 

(Fyansford). 
C. Allan, Junr., Esq. 

(S. Brighton). 
T. Craike, Esq. 

(Sandhurst). 
J. Lang, Esq. 

(Harcourt). 
J. West, Esq. 

(Mooroopna). 



C. Draper, Esq. 

(Hazelglen). 
W. Neilson, Esq. 

(Royal Horticultural Society). 
E. Blampied, Esq. 

(Great Western, by letter), 

D. Martin, Esq. 

(Secretary for Agriculture). 
J. J. Shillinglaw, Esq. 

(Sec. Board of Viticulture). 



The Secretary (Mr. Shillinglaw) read the Report of the Conference 
of Vignerons, held at the Exhibition Building, on 81st August, whereat 
Mr. J. Harris, M.L.A., had moved that a Committee of Fruit-growers 
should be appointed to examine the Noxious Insects Bill, and suggest 
any amendments which might be necessary in it. 

Clause 1 of the Bill was read. 

Mr. Draper moved, that the word " fungi " be struck out. In his 
district they had held a large meeting, which had condemned the Bill 
right o£E; but he thought they could make it practicable. In 1881, in 
his orchard, which contained over 100 acres, there were very few leaves 
on the trees at Christmas, except the most hardy ones; and last year the 
orchard was better than it had been for ten years. He thought no 
fruit-growers could live under this Act with " fungi " left in. 

Mr. Allan seconded the motion. 

Mr. West thought they would be making a great mistake in inter- 
fering with the fungoid diseases. The object of the Bill was to put 
down diseases that interfered with the fruit. He would give one in- 
stance of the danger of not providing proper machinery for suppressing 
these diseases. Through want of knowledge in dealing with the oidium 
in vines, there were hundreds of acres rendered almost useless this year. 
The remedy was very simple, but the new growers were not acquainted 
with the fact, and let the vines take their own course, with the result 
there was almost total desfruction of the grapes in some orchards; and 
the same thing existed with regard to other f ungoids that were ravaging 
the orchards. He moved that the word be left in. 
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Mr, Craike said that what was dreaded was that, further on in the 
Billy there were very severe clauses. It was monstrous that, because a 
man had codlin moth in his orchard, the whole of the orchard was to be 
rooted out. Mr. West was a young grower, and when he had an orchard 
fifteen or twenty years he would find it took him all his time to get rid 
of the pests. The question was, how they were going to combat these 
pests in a reasonable manner, and do away with any friction between 
the possessors of orchards and the Government. 

Mr. Lcmg seconded the amendment. They might not have means at 
present of dealing with fusicladiums on pears and apples, but the time 
might come when they would have a remedy; and, if this word was not 
retained, the Board would have no power to deal with those pests. 
There could be a regulation framed that it was not to apply to the fusi- 
cladiums at present, until a remedy was found for it. 

Mr. Craike moved, that the discussion on fungi stand over till they 
had dealt with the other clauses of the Bill. 

Agreed to. 

Mr. Craike moved, that the word " locusts *' be struck out. 

Mr. Alla/n seconded the motion. 

The whole clause was postponed. 

Clause 3 was read. 

Mr. Lang moved, that the clause be adopted. 

Mr. King thought that permission should be given to disinfect. He 
thought the Bill was twenty years too late. 

Mr. West seconded the motion. 

The clause was carried. 

Mr. Martin said that provision was made in Clause 3 for disin- 
fection. 

Clause 4 was read. 

Mr. Martin. — That is really the whole of the Bill. Anything done 
under the Bill will be done by regulation. Those regulations will be 
subject to amendment from time to time, and the fruit-growers wiU 
have every opportunity of discussing the regulations before they be- 
come law. 

Mr. Craike said that, in his district, they were of opinion that, between 
the Governor in Council and the Inspector there should be some local 
board appointed. It had been suggested, and he thought it was a good 
suggestion, that every fruit-growing district should have an organization 
called the Fruit-growers' Association, or something of that kind ; and 
there should be a clause that the Inspector should report to the local 
board before taking any arbitrary steps. He would move that a clause 
be inserted stating that a board of three or five, as might be found 
necessary, of local fruit-growers be appointed in each district, to receive 
reports from the Inspector and furnish them to the Government Board 
in Melbourne. 

Mr. King seconded the motion. 

Mr. Neilson moved, that the Board consist of the Secretary for Agri- 
culture and two experts ; and, before the Inspector could destroy any trees 
or plants, he should report to the Board. 
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Mr. Draper handed in a resolution carried at a meeting in his district 
that a local board be appointed for each district. 

Mr. Draper suggested that the Board should be composed of fruit- 
growers. Everj fruit-grower did his utmost to keep the pest down, 
and it would be invidious to appoint young men out of the Local GrO- 
yemment Act — young men who did not know a beetle from a tree. The 
local growers would know more, and do more, to keep the pests down 
than inspectors. 

Mr. Lang supported Mr. Neilson's amendment ; he thought it would 
be far better than local boards. 

Mr. West supported the amendment^ from the danger of local influences 
being brought to bear. They had nothing to fear from the orchardist, 
because his living depended on it. What they had to fear was the stray 
gardeners here and there, who were the source of disease. With a 
local board, there would be the danger that they would not be able to 
use their functions properly, because of undue pressure from these. In 
Tasmania, the whole control had been handed over to local boards; and 
the result was a signal failure, and it had led to the Bill being inopera- 
tive — they did not even elect their boards in many cases ; but with a 
board consisting of the Secretary for Agriculture and two experts, 
there was not an orchardist in the colony who would be afraid to trust 
his interests in their hands. 

Mr. Craike said he did not intend to do away with the Central Board. 
His suggestion was, that the Inspector should first report to the local 
board, composed of orchardists, who would deal with the matter and 
report to the Central Board, the same as the Local Boards of Health 
did. The drift, of late years, had been to do away with centralization, 
and this was a step in the right direction. 

r The Chairman said, if they had the Secretary and two experts, they 
^would always have an official to convene the meeting. 

Mr. Martin said, his idea was that they would have fruit districts, and 
•each district would have representatives on the Board. That would be 
done by regulation. He did not think it would be advisable to insert 
provisions as to the Board in an Act of Parliament. There was no 
intention to act harshly in the destruction of any orchard — that would 
be an act of vandalism. The whole thing would be dealt with by regu- 
lations, which the orchardists would have an opportunity of discussing 
before they became law. 

The matter was postponed to be dealt with under Clause 7. 

Clause 5 was read. 

Clause 6 was read. 

Mr. Draper moved, that line 34 and part of line 35 be erased. That 
portion would put almost all the market-men that went to Melbourne 
into gaol. They were selling codlin moth every day in the fruit season. 
It was well-known there were very few orchards in Victoria that had 
not the codlin motb. Nineteen years ago, he was in an orchard in Mel- 
bourne, and they had the codlin moth then ; it was not so bad there now 
as it was then. 
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Mr. Craike seconded the motion. This made it penal for every 
man in Victoria who grew an apple to go into the market at all, which 
he was sure was not meant. No matter how careful you were, the 
codlin moth would get into the apples, and then you were liable ot 
imprisonment. 

Mr, Lang was in favour of the clause remaining as it was. He was 
■an up-country fruit-grower, and he had suffered from it himself. The 
grub was brought back from Melbourne in the cases sent down with 
fruit. In the summer time, apples were sent in all directions, con- 
taining the larvse of the codlin moth. The larvae left the apples, and 
crawled into the crevices of the cases, and so got disseminated. In his 
own district, they were taking steps to keep it cjean; and, if every district 
did the same, there would not be so much codlin moth. 

Mr. West supported Mr. Lang. He visited Mr. Lang's orchard two 
year's ago, and there was no codlin moth, and a fortnight afterwards 
there was codlin moth; and, according to this clause, he would be liable 
1» six months' imprisonment, though it was no fault of his. 

The motion was carried. 

Mr, Draper moved, that the words " tree, plant, vegetable " in line 43 
be expunged. No plant should be destroyed; and he thought they should 
have power to sell from one district to another. 

Mr. Allan seconded the motion. Fruit-growers grew a lot of young 
trees, and sold those trees. 

The motion was carried. 

Clause 7 was read. 

Mr, Draper proposed, that a local board be appointed for each district 
to advise the Inspector. 

Mr, West suggested that Mr. Draper should add to his motion that 
the words " subject to the provisions of the Public Service Act 1883 " 
be struck out, which would give those administering the Act power to 
appoint experts. 

Mr, Draper accepted the suggestion. 

The motion was carried. 

Mr, Craike said his motion was, that they should have a board for each 
•district, and that the Inspector report to this board prior to action being 
taken by the Central Board. 

The clause, as amended, was passed. 

Clause 8 was read. 

Mr, Draper moved, that in the 10th line the words " also to the local 
board " be added. 

Mr, Craike thought the penalty was ridiculous. There was no Act 
in Victoria that would enforce such punishment as that. He would 
strike the imprisonment out altogether. 

Mr, King asked if it was intended to instruct the owners of orchards 
what diseases they had got, and how to destroy them. 

Mr, Martin said that the proposal was, that, before any orchard was 
destroyed, there should be clear and precise guides printed and dis- 
tributed for the information of the fruit-growers; and, before any action 
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was taken, notice would be served on the owner to take the steps pro- 
Tided for in the regulation; and no action would be taken unless the 
owner failed to fulfil the clause. 

Clause 9 was read. 

Clause 10 was read. 

The Secretary read a letter from Mr. Blampied, stating that the Great 
Western fruit-growers considered clause 10 too stringent, and that a 
clause should be inserted for making compensation. 

Mr. Draper moved, that in the 30th line the words " tree, plant, or 
vegetable" be struck out. 

Mr. Allan seconded the motion. He took the trouble to clean his 
trees every year; but in the spring time moths came from other gardens, 
and his trees got infected. 

Mr. West asked the gentlemen moving to move with caution. At 
present, the trees on building land could not be destroyed. He would 
suggest that this be inserted — " That before the destruction of a tree, 
plant, or vegetable is undertaken, the power of appeal to an independent 
board should be given." 

Mr. Allan said this clause affected growing fruit. There should be 
a clause dealing exclusively with neglected orchards. 

Mr. Draper withdrew his motion, but would move that " local 
board " be inserted instead of '* Inspector." 

The Chairman said the first alteration would affect the whole Bill. 

Clause 11 was read. 

Mr. Craike said the matter of compensation should be left an open 
question for the Grovernment to deal with. He would not say a person 
should get compensation for every tree destroyed, but there might be 
cases were it would be desirable. 

Mr. Martin said, as it stood now, it gave them no legal right; but the 
Minister might provide compensation if he chose. 

Mr. Allan moved, that if, in the opinion of the Minister, compensation 
was required, he shonld be empowered to grant it. 

Mr. Craike thought they should strike out the words " nor shall any 
person be entitled to receive any compensation whatever." 

Mr. Martin said, if they struck that out, every one would have a 
claim in common law, because their property was destroyed; but the 
Minister had power to recommend Parliament to pay compensation. 

Mr. Lang moved, that the remainder of the clauses be approved of. 

Mr. Neilson seconded the motion, which was carried. 
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THE BEST AND CHEAPEST METHODS OF OBTAINING 
A GRAFTED VINEYARD ON RESISTANT STOCKS. 

By Mr. Leonard Coates, 

(Read at the Sixth Annual Viticultural Convention at San Francisco, 

8th March, 1888.) 

Mr. President and gentlemen of the Sixth Annual Viticultural 
Convention : In presenting this paper on the grafting of " resistant '* 
vineyards, it is my purpose to be as brief as possible, dwelling only 
npon those points which will be of most practical value to the grape 
growers of California. 

To still further elucidate these remarks, I will make three divisions. — 
1. Why we graft; 2. What we graft; and 3. How we graft. 

1. Why we Graft — Grafting is an operation that has been practised 
for thousands of years, and is an art concerning which very little, if 
any, advancement has been made. Indeed, if we believe the classical 
historian, Pliny, a tree was grafted in the garden of LucuUus which 
was made to bear apples, pears, almonds, plums, figs, grapes, and olives. 
This, of course, must have been but an ingenious deception, for, without 
close relationship or structural analogy, no union could take place. 

Grafting is performed for various reasons, and in this case, that of 
the grape, it is to render that plant more hardy, to lengthen its life, to 
enable it better to withstand the attacks of mildew, climatic changes, 
extremes of drought and moisture, of heat and cold, and, most of aU, 
the phylloxera, and all other insect pests. 

The question of the influence exerted by the stock upon the scion or 
graft, or vice versa, is a complex oue, but none the less worthy of close 
study. The stock, or root, influences the graft only, so far as we know, 
in retarding or increasing its vigor, usually the former, after the first 
year, and thereby hastening maturity; or, in other words, bringing the 
vine earlier into a bearing state. What influence the scion bears upon 
the stock I do not know, with the grape; but it is certain that a plum 
tree grafted upon a peach root wiU thrive in a wetter soil than will a 
peach grafted upon a peach root. 

It is now an accepted fact that there are certain species of American 
grape vines which are, more or less, under certain conditions, capable of 
resisting effectually the attacks of disease, of which the most dreaded 
is the pest phylloxera; and it certainly would be a waste of time, at the 
present day, to cite instances or bring forward arguments to show that 
this is a fact. There are those, however, pessimists or egotists, who 
would have us believe something else. The next heading — 

2. What to Graft, — Is an arbitrary one, and cannot be correctly 
enlarged upon, literally. Nevertheless, it will serve the purpose of 
classification. 

As viticulturists, we graft grape vines ; what we want to consider is, 
** upon what species of Vitia shall we graft, in x)rder to render our vine- 
yards permanent?" 
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What varieties of grape to graft upon the various so-called "re- 
sistant" stocks is not within the province of this paper, or of the 
writer, to discuss. 

In the report of Professor Pierre Viola to the Minister of Agricul- 
ture of Montpellier, France, recently translated and distributed by the 
Board of State Yiticultural Commissioners, may be found a concise 
description of some of the many American species of vitis, the habitat 
of each, adaptability to certain soils, and suitability for the purpose of 
receiving the graft. 

The report, as a scientific report, and as comparing the various 
species with the purpose of selecting those most suited to a certain soil, 
is very valuable; but it must be remembered that Professor Viola is 
recommending species for soils of a chalky or of a limestone formation 
— soils which, I believe, are rarely met with here. 

While I would be the last to disparage scientific research in any way, 
I doubt the wisdom of expatiating too voluminously upon matters of no 
real practical value. Life is too short, at least that of the agriculturist, 
to enter too minutely into a discussion of the almost endless variety of 
American grapes, almost all of which, as the Professor himself says, are 
useless. Why, then, seem to multiply the difficulties of an already 
difficult problem ? 

Words are like leaves, 
And where they most abound. 
Much fruit of sense beneath 
Is rarely found. 

When Pope penned those lines, he evidently knew something about 
the grape vine. 

Out of some thirty distinct species of American grapes, and an almost 
infinite number of varieties, I would select three or four only; and out 
of fifty different modes of grafting, one, 

I would reduce the question of what stocks to use to best resist the 
phylloxera in California to a very simple one. 

Vitis riparia^ with some of its varieties, will about cover the ground 
(and in more ways than one), although I do not say that Vitis Novo 
Meocicana will not prove equally as good, perhaps better. 

There are in use in this State as resistant grafting stocks, Vitis 
riparia, with some of its varieties, as Clinton, Taylor, and Lenoir. 
Vitis rupestris, V. Califomica, V. Arizonica, V. cestivalisy with several 
varieties and some others in smaller quantities. 

V, rupestris grows well in light hUly land, and make a large stock. 
There are three objections to it — its great aptitude to suckering, diffi- 
culty in rooting the cuttings, and a rather pronounced antipathy to 
receiving the graft. 

V. Californica is not really resistant, except in some few instances, 
when it seems to be hardy. Mr. T. V. Munson, of Denison, Texas, a 
great student of the native species of Vitis^ recently told me that he 
believed there were two distinct species of Vitis in California. 

F. cestivalis requires a rich soil, or it will not thrive, and it is very 
difficult to root in the ordinary way, making the plants worth from 
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40 dol. to 100 dol. per thousand, being more than the grower could 
aflbrd to pay. 

V Arizonica is not adapted to a great variety of soils or conditions ; 
and, therefore, will never be generally used. 

V. riparia is only objectionable because of its small wood; and where 
that objection is insuperable, as when it is desired to graft upon it a 
large-wooded variety, as the Flame Tokay, then I would say, " use the 
Taylor or Lenoir.'' The Lenoir is a very vigorous grower on dry hill- 
sides as well as in bottom land, but it does not thrive where the subsoil 
is clay or hardpan. 

The roots of F. vinifera will become diseased soon after they come in 
contact with a cold clay or bedrock, and the constitution of the plant is 
weakened, making it an easy prey to phylloxera. 

The Biparia thrives in just such soil, as well as in the richer valley 
lands. 1 imported large quantities of the Riparia family from Missouri 
nine years ago, and have closely watched the vines year by year. Vine- 
yards grafted six or seven years ago are to-day perfectly healthy, the 
union being complete in every way ; in fact, this experience but corro- 
borates that of the French growers. The Lenoir roots easily if kept 
moist enough, and makes in one year a stock large enough to hold a 
Flame Tokay graft. 

Hence, I would say, plant the Riparia in rich valley lands or in 
shallow soils with clay subsoil or hardpan, using the Lenoir variety for 
light soils or hill vineyards of a free nature. In very thin poor soils, 
or in the purest " adobe," don't try to raise a vineyard at all. There 
are millions of acres of good grape-land yet uncultivated in California ; 
why waste one's substance on soils that will hardly produce weeds, or on 
land whose first cost is more than doubled by the great expense of culti- 
vating and draining the same ? 

3. How to Grc^U — As 1 before intimated, there is but one method 
fit to be applied in grafting the grape vine, and that is the *' English 
cleft" or "whip tongue graft," applied either to stocks the size of a 
lead pencil or to those that are two or three inches in diameter. The 
only difEerence is that, in the case of the larger stocks, they are cut off with 
a saw instead of a knife, and are then pared down to more nearly the size 
of the scion. The practice of splitting the stock and inserting a wedge 
graft should be entirely done away with. Grafting the grape vine is no 
new thing, and is much simpler than many modes of propagation resorted 
to by nurserymen every year. 

We will suppose the vineyard to be ploughed, the vines being of the 
Riparia family, planted as rooted cuttings one year previously, and 
stakes to be scattered along the rows, ready for use. 

We will take ten men; three going ahead to draw the earth from the 
vine, two being expert grafters, two tiers, one to drive the stake, and two 
following behind to cover, pressing the earth firmly about the graft. 

Such a gang of men will average seven hundred vines per day, or, at 
1 dol. 50 cents per day per man, a fraction over 2 cents per vine, of 
which 80 per cent, may be estimated to live ; 20 per cent, to be replaced 
the following year, making the whole cost about 3 cents per vine. 
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stocks, the nature of the soil, the state of the weather, &c. 

To analyze the work of these men, I will commence with the three 
whose work comes first. They dig the earth from the vines to ahout 
eighteen inches diameter and ten inches deep, using spades, and throw- 
ing the earth all on one side, care heing taken not to bruise or skin the 
vine. The two grafters follow, each having a light box or basket with 
a handle, with knives and whetstone, and a separate division for the 
grafts, n the weather is dry or warm, the grafts should be kept in » 
can in which is a little water. They can be cut at night, ready for 
each day, and kept under cover in wet sacks. The grafter first cuts 
off any small suiface roots, and then, selecting the sides having the 
straighest edge, cuts obliquely from below, the slope being about one 
and one-half inch long. The tongue is then made by cutting down, a 
little across the grain to prevent splitting, and two-thirds of the dis- 
tance from the bottom of tbe slope; the tongue being about one-half to 
two-thirds of an inch long. The graft or scion, which should be about 
five inches long, and with two or three buds, is cut in precisely the same 
way, and fitted or dovetailed into the stock by being pushed down as 
firmly as possible without breaking, the outer edge being made to be 
exactly parallel with the outer edge of the stock on one side ; it is useless 
to try to make the edges correspond on both sides. 

The tiers follow inunediately after, having strips of common calico 
ten inches long and one inch wide, which they bind firmly round the 
graft, commencing below and ending just above the union. The im- 
portance of tying securely cannot be over-estimated ; many vineyards 
have been almost ruined through carelessness or ignorance on this 
point. The stakes are then driven, and should be on the south-west 
side. 

The two men who cover, use shovels, throwing in carefully the finest 
earth, and pressing it firmly about the graft with the hand before filling 
up. 

It is essential that the grafts be perfectly fresh, and care should be 
used in handling the cuttings. 

I remember the remark made by Mr. T. S. Hubbard, of Fredonia, 
N.Y., at the recent horticultural meetings at San Jos^, that he had just 
seen cuttings in bundles on the sidewalk at a fruit-stand offered for sale 
which had already been there a week in the wind and sun. 

Cuttings should never be exposed for more than a day, and not that 
long in a north wind ; and when shipped, should be packed to keep 
moist. 

Objection is sometimes made to grafting several inches below the 
surface, because the graft will throw out roots. I know that, if the 
vines are grafted too near the surface, there is a great risk, for, should a 
north wind follow, half of them, perhaps three-fourths, will die. It is 
necessary to graft three or four inches below the surface. The surface- 
roots can be cut off when the vines are being suckered. 

Grafting should commence as early in March as the weather will 
permit ; the best success is usually had late in March or early in April. 
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While these directions are so plain that any one can follow them, yet 
it would be well if the services of an experienced man be obtained, if 
only for a day, to see that all the details are properly attended to. 

The expense of grafting may be lessened about one-half by adopting 
the following plan: 

Let a nursery of Riparia cuttings be planted in rich garden soil, in 
rows four feet apart and nine inches apart in the rows, the cuttings 
being from nine to twelve inches long ; and here is another point which 
I would emphasize — twelve inches is the maximum length for any cut- 
ting, and not fifteen, eighteen, or twenty inches, as are generally used. 
Leave only enough above ground to make the cutting visible. 

In one year, if well cultivated, cuttings thus planted will be large 
enough to graft where they stand ; the same method to be followed 
exactly as has been before described. It will be seen in a moment 
that the same number of men could easily accomplish double the amount 
of work in this way in a given time. 

Let the grafted vines remain a year, and then dig them carefully with 
a horse tree-digger, and transplant early in the season to the vineyard, 
handling in the same way that a tree should be handled. 

To still ftirther simplify the matter, I would suggest that contracts 
could be made with nurserymen to raise and graft any number of the 
desired varieties, and deliver them, as grafted plants, at an agreed upon 
price. It is nurserymen's work, and he has the men to do it. It is 
useless to expect an indiscriminate lot 6f farm hands to do profitable 
work, which, however simple, requires the greatest nicety and years of 
experience. 

Professor Hilgard, — I will ask Mr. Coates a question. I have known 
very good success with grafts near the surface. I have had such by 
simply piling up a considerable hillock of earth around the stock. My 
labours were followed by the north winds once. I think I had about 
three thousand grafted in that way; and my success after all was about 
85 per cent. — this on the Calif ornica, I think it depends a good deal 
on the nature of the soil. I must say that, in our heavy soils, grafting 
below the surface is rather risky. I have found grafts made in that 
way very seriously injured by clay and water coming in between the 
graft and the surface. The grafts were broken off in consequence of the 
clay lodging between the two kinds of wood. In sandy soils, perhaps 
that danger might not be incurred; but certainly in soils that make clay- 
water the grafts may be seriously injured. I would ask of Mr. Coates 
if he has come across such cases? 

Mr, Coates, — I have noticed cases of that kind in vineyards that 
have been grafted, near Napa, some years ago, where the water was 
standing. There was too much water on the surface, and a clay subsoil. 
The stand was not good there. Of course, the remarks that I have made 
in my paper are always subject to exceptions. Such statements depend 
on soil, locality, and many other things. But, as a general proposition, 
I think it is very risky to graft near the surface, even if it is damp 
ground. If followed by three or four days, or more, of north winds, juit 
after grafting, I have known them nearly all lost. 
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The President, — ^I would like to ask you which it would be better to 
match, the inside or the outside of the stock. As I understand, you 
take the outside edge in putting in the scion? 

Mr, Coates. — I was referring to small-sized stock, not old stock, 
where the bark and the cambium layer would be about the same thick- 
ness. Then you fit them with the outer edge parallel to the cambium 
layer. It should be parallel where the union takes place. If a large 
old stock is used, then we have to put the scion a little inside, more or 
less, according to the thickness of the bark of the old stock, in order 
that the cambium layer of the scion may unite with the cambium layer 
of the old stock. 

The President, — ^I was always under the impression that a great 
many of the failures came from the fact that the inside was not 
matched. 

Mr, Coates, — Unless the cambium layer — ^the inside bark — is matched, 
there cannot be a perfect union. Where the vines are three or four 
years old, it is always safe to put them in about even, and they will 
then match. 

The President, — Have you made any estimate of what it would cost, 
for instance, to graft a certain variety of grapes to young roots, and 
then grow them a year in your nursery ? What could such a contract 
be made for? I think that is important. 

Mr, Coates, — No, sir ; I have not. I could figure on such a thing, 
and give an estimate. Where I give 3 cents as the outside cost of 
grafting a young vineyard, including the missing vines to be replaced 
next year, I should think that 1^ cents would be the cost of grafting 
the stock in the nursery — the whole cost of the grafted stock, exclusive, 
of course, of the price of the root. 

Professor Hilgard, — That is the difference between the grafted and 
ungraf ted ? 

Mr, Coates, — The difference between grafting in the nursery and 
grafting in the vineyards. 

Professor Hilgard. — In a contract of that kind, do you consider the 
cost of the stock? Is that 1^ cents added to the cost of the cuttings, or 
would that be the whole of it ? 

Mr, Coates. — Added to the cost — 15 dollars a thousand for the 
cuttings and 15 dollars a thousand for the grafting. That would be 30 
dollars a thousand for grafted vines. 

Professor Hilgajrd. — That would be very cheap. 

Mr. Wheeler. — It would be very cheap, according to my experience, 
or that of any one I know who has had to graft a vineyard. 

The President, — I would like to settle my account in that way. It 
strikes me that such a contract would be readily accepted by the vine- 
yardists, instead of putting out an expensive vineyard. A nursery 
requires a great many favorable conditions, and also requires persons 
who understand how to take care of it, and when to leave it alone. 
If the grafting was done right in the nursery, and one could be assured 
that he was getting any variety he desired to contract for in advance, 
grafted on a root that is resistant, or so far as we know, and adapted 
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to your soil^ it makes the labour easy and the expense much less of 
setting out a vineyard, and would assist in spreading phylloxera- 
resisting stock. 

Query, — I would like to ask one question in relation to the California 
stock : Has it not been proved in all sections affected with phylloxera 
that the Calif omica is a failure ? 

Mr. Coates, — No, sir; I believe not. I have heard of several 
instances where it thrives and seems to withstand the phylloxera; but 
in a majority of cases that I have heard of and noticed it does not 
stand. Professor Hilgard can tell us more about that, for he has experi- 
mented more with that particular variety. 

Professor Hilga/rd. — Before answering that question, I would like to 
ask Mr. Coates what special objection he finds to the cleft graft. Mr. 
Coates favours the " whip tongue graft," and condemns the cleft graft 
with a wedge-like scion. I would ask Mr. Coates what objection he 
finds to the cleft graft, especially in the case of small stock, in which 
the tie can be made sufficiently tight to make a good tie along the wedge. 
Mine have proved a success. 

Mr. Coates. — My objections, based upon the vineyards I have seen 
in Napa County and a great many in Sonoma County, are that many 
were total failures where grafted with the cleft graft. The stocks 
were small; and a man would put his knife on to cut it, and would 
split and tear the whole stock down ; there was no strength of wood ; 
no spring in the stock. It would tear down and remain open. I do 
not like the splitting of a stock in the centre at all, whether of an 
apple tree or anything else. Always split it on the side, taking only 
a little of the wood. In grafting small stock, you cannot do that, and 
therefore split it in the centre ; but, by doing so, with grape-vine wood 
there is more liability to rot. 

Professor Eilga/rd. — Is that not likely to resnlt from the small stock ? 
With the larger stock, as the Calif omica, we can proceed without any 
difficulty. My Californica are about one and a half to one and three- 
quarters inches in diameter, and I have no difficulty. With the 
Ri/pa/ria I might not have secured over 50 per cent, by that method of 
grafting. But I had better success with the other. It depends on the 
size of the stock. 

Mr. Coates. — Even with the large stock, I still use the same method 
of the tongue graft. The graft heals better, and I think that it is far 
preferable to any other way, from what 1 have seen. 1 cannot see why 
a man who can cut a wedge graft and make a true bevel cannot just 
as well make a tongue graft. One is as easy to me as the other, or as 
difficult as the other. 

Professor Hilgard. — You are an expert. 

Mr. Coates. — Take any man that I have, and if he can graft the 
one way he can graft the other. Some men, of course, might try a 
whole day and could not then make a true bevel. 

Mr. Wheeler. — Have you had any experience in grafting in the 
nursery and transplanting to the field ? 

Mr. Coates. — Only on a imall scale in grafting vines. 
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Mr, Wheeler. — It is done in Europe^ and practised here to some 
extent; but those who have employed it here did not make any 
success — not as successful as with the other method. I think the secret 
of the failure is perhaps suggested by you, for that business belongs to 
the nurseryman. From my own experience, I think that all those who 
have to put out resistant vineyards would contract for resistant stock 
at 30 dollars a thousand, and be glad to do so. I think that suggestion 
is a valuable one, and may bring about practical results. 

FrofeBS(fr Hilgard, — I would ask Mr. Coates what he thinks about 
grafting cuttings before planting. That has been proposed. Has he 
had any experience ? 

Mr. Coates. — ^No, sir ; only in a limited way, as an experiment. But 
I see nothing to be gained by it. A graft of that kind is not fit to be 
put in the vineyard; it still wants to be kept in the nursery. The 
only advantage is, so far as I can see, that you could work indoors 
during the wet weather. 

Professor Uilga/rd. — Would it not be cheaper, because a man could 
accomplish more ? 

Mr. Coates. — Yes, if you could get a good percentage to grow. 

Professor Hilga/rd. — Suppose you did not get a large percentage to 
grow, there would still be the advantage of cheapness in its favour. 
And in this connexion I would ask you this question : Is it not your 
experience that the whole or the chief advantage gained by planting 
resistant cuttings is the permanence of the stock-^not that it saves 
a year's time. My experience is that I have had better grafts from 
the cuttings. 

Mr. Coates. — For these methods, as the President remarked, the 
nurseryman has the appliances and the men, and suits his time for that 
particular kind of work. He suits the different methods of grafting to 
the scions. I merely throw out these suggestions because I know of 
numerous vineyards which were failures in grafting. There are very 
few men who understand anything about it really, and I thought it 
might be one way of remedying the mistakes that have been made, and 
simplify matters in reviving vineyards or planting new ones. 

Query, — What is the percentage ordinarily made in grafting ? 

Mr. Coates. — In the vineyard or out ? 

Query, — In the vineyard. 

Mr. Coates. — I have had stands from 95 to 98 per cent., grafting in 
the vineyard on three-year-old Riparia. 

Mr, Coombs, — I have had considerable grafting done, and, although 
it was done by men who were hired, there did not seem any diflSculty 
in obtaining 90 per cent. My system has been to graft three or four 
inches below the surface, yet it varied according to the condition of the 
stock. There is an immense difference between cutting the stock so 
low as not to allow the vines to lose their strength in grafting the 
scions ; also, as to the direction in which it is put. I always put my 
scions toward the wind, so as to prevent any possible breaking. I also 
put it so as to prevQflt dirt from getting into the vines. I think, by 
care, that good work can be done with ordinary cleft grafting. If the 
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Ti^es are not grafted too deep, success may be acquired. The effect 
of the north wind, as explained by Mr. Coates, is probably true. But 
if the men have put the soil in good condition, it will prevent the graft 
from breaking. Of course, the quality of the soil and care exercised 
by the men will determine much. 

Mr, Coates, — ^In making the remark in my paper^ that I would advise 
all who were contemplating grafting a vineyard, unless they have had 
previous experience^ to get some man who has had experience to spend 
a day or two with them, was to see that these very details which Mr. 
Coombs mentions were attended to. The depth at which the graft is . 
put in, of course, varies ; so do other conditions. An expert grafter 
sees those things at once, and makes allowances for them. Therefore, 
you cannot make an arbitrary rule and say graft at such a depth, or in 
such a way, and follow that literally. There must be judgment used. 
For that reason, a few lessons and a few points given by an experienced 
man would remedy these difficulties. 

jMr. Schelt. — What is the best time for grafting ? 

Mr. Coates, — It depends somewhat, of course, on the season; but 
usually about the last of March or the first of April. 

Professor Hilgard, — How far do you have the vines advanced. 
Perhaps that is the best way to get at it. What is your experience ? 

Mr. Coates. — The vines want to be leaved out ; the sap has then 
begun to rise, and the umon takes place more readily. Vines are even 
grafted as late as May, if you can keep your scions dormant, and that 
with good success. 

Professor Hilgard. — What is your experience in grafting the second- 
year vines that have missed the graft and calloused. Would it be 
advisable to graft the stock a second time if it had gone no further than 
that? 

Mr. Coates. — No, sir ; as a general thing, unless a vine throws up 
strong suckers, it is not fit to be grafted ; the root cannot be healthy 
unless it throws up suckers when the graft does not take. For that 
reason, I would have a few strong grafted vines in a nursery to replace 
all those dying in the vineyards. Every vineyard has a garden spot of 
land; and, as I advocated years ago, every vineyardist should have his 
nursery to replace any of the missing spots. 

Mr. SchelL — Have you ever grafted on the suckers ? 

Mr. Coates. — No, sir ; but you could do that. They would be too 
young, too small to work with ; the wood would not be strong enough. 

Mr. Keating (Lower Lake). — Have you ever tried grafting with a 
side graft on the Californica, leaving one bud on the surface ? 

Mr. Coates, — No, sir ; I have not tried it ; you mean, perhaps, 
budding the vines by putting in a large bud. It can be done. There 
is one gentleman near Vacaville, Mr. Cantelow, a well-known fruit 
raiser there, who is successful with grafting vines, grafting on the 
JRi^ria the same way that budding is usually done, using a little more 
wood. 

Mr. Keating. — What I meant was putting in a ^!raft, a scion with 
three or four eyes, putting it in sideways, and leaving a small shoot 
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wM^. one or two ^68 on i^ 'v^in^B. Tho re^on I a^ tl^ l^, tji^^L I 
graced ^gre^ii nui^f^^^r of w.es %nd Ipat tJl^i^i^. li fo^if^ji, th^ i^n^ oiM^ 
of Ijeii (rf tbd8i& 4j]d 9pt ^ak;e i^njr audl$;«r«. Ij^.^ J^^^ X t]^/Bd, ci^tt^i^ this 
ia^io^ ^ a Ifhii^, points as for the oth^i; gr^tiag^, and, plaf^iijig' iti in 
diagonallj on the side of the vine and bi^fd^ng t)^&t i^p. I f/Q]i^i4, th^^ 
i^j would taJkQ: ill %lino8t %U <^a^s^ I left tl^e tf>p pn. ;, X di4' noli cut 
tbie yinjs cl^a^ di^ii^n ;^ I put ijti off about the 9U]r%/Q6 oj[[ t^e gxound,, and 
Idft a» <J/^r,mant q^^.. A^ter the acipn. h%d qon^i^noed to gfOWy 1 Qi^ th^ 
yi^e back. I, T^ould: li^<^. tQ k^pw ii^ ^i^y: othar gentlQipi^ has pjai^iipd 
^bo same pla|i T^ 

Jlfr. Coates, — \ never tried i^a^ plan, but it oughit tpfb^^ej^perin^i^nted 
wii^. It would oaye a gr^at de^^ of td^oublie and^ expeQ/9e, 

Mr. ^eating .-^rlt ^isfy be t^bal^ sQifie o( l^p varieties take, ppprly on 
ib^ Califorf^ipa. l^he Gxanaqbe I Qoujd I^^c4l3^ ip^ke, tak,e^ but. tho 
Pinots.took readily.. I think, ppsaiblj, tber^ is ai gr-eat deal, of differei^ce 
in the variety of vine you graft on ;. one will, t^Q easily, whilp othera 
do not. 

Mr. Cofj^ies. — This i^ a valuabte- point. The variety is, a qipestipn of 
study ; it is the samp with aU stocks, t^ees^ a^d vinesrrra vine is a tree, 
bl^t it ha0 i^erely a diff<^r^nt babit of growing. All, thpse- things, will 
apply tp.tfepfi^^ Xhp suitability of trpes and vinps is a naatter for study. 

Mr. Glarencti Wetmore.-r-Wh^n I gr^afted my Califomicf^ I grafted 
twelve aQreSy and. put in Cabernet, SemiUpn, I^^bec, l^uvigQon BJano, 
aiud others ; !« did hot findi any diff^^rence in t^e. takiiig of the grafts. 
They all lived about alike. I grafted them near the surface o^ the 
grpundy npt pver. an inch, 4oep,.and ippst of them about* thp aur,face. 
Thpn I covered, njy acipn entirely up with, earl^, so that you. cpvjld not 
see it at all. I ha4 about 90< per; cent, success. I showed the man. how 
to do it; and after he had done a few, he did it better than I could. Of 
those which {ailed tp take, I grafted one hundred ax^d twenty-fi.ve on 
the first of August ; eighty -five gr^w sO; sucessfully that I cannot find 
where they ariQ. I think perspna wijl save a^ great, deal of money by 
fojjpwing the system of r^grafting about the firsts of August, I gr^afted 
witbi a Qleft griaftf. Thpre were auckers on them, when I^ grafted^ I 
took the ripest wood I could fiud tbpre fyom, those t|^at wore growing, 

1 he President. — You do np^t meau, to say tbatj you t^ook the growth 
of that year fronj some of thp pthpr vipes ? 

Mr» Wfiirnor/$*TT-zYe^^_ sir. 

The Pr£sidfinf^-r:A^ sqipns ? 

Mr* Wet/nare. — ilfes, sif;. 

The President — Ifou^ meaUi w.opd frpm. thp graft that was made in 
spring. You took that as a scion, on thp first of August ? 

Mr. Wetmori^. — Yes, sir. 

The. President. — And, grafted it in on ap plder one ? 

Mr. W^tnfpre.^Y^, siii. 

The PresidenU' — And you were suocessfuji ? 

Mr. Wetmore. — I got eighty-five out of one hundred and twentyrflve. 
I also tpok some cuttings, out of a nursery, and graflted with them. 
They were growing in nursery, and X took the shoots, off* and grafted 



villi them. Tlifi^ g^vw, every ena of tkem,. hat did nat moka ibe taanm 
gvowtk ae tlL« grees ones;.. 

The President, — I would like to ask you, Mr. Keatix^y. what hv tfa» 
^JfocenAe betweeib yonor mode^ asi you expres8> it Ikere^ amik that of 
budding ? 

3#«^. Memtmg^. — 1 tkiuk there -wnKuld be can»ideFable^ diffiereiiwR i am 
gsaftk)^ on tW wood: whi«h 1 cut iniso cat tha side* I then etHp the 
sciooL deifTL dsuigoiialfy iaito the^ sterna «£ th® vime* It is almost similaur to 
elielt ^aftiitg^ but tine^ seioa is. not. put detvm fitsaight; it ia pkcadL 
dia^oimMij: om thft> side of the Tii]€y.a]!Di nearly aa stsaoight as( I can get it« 
I dov not civt the old ^me dourn quite; to> tdue anifaee.. 

Frofessotf HiHgaifd^ — Juat leave! enough to^ start the', gronirtk ? 

M>r^ KMilmff:, — Just exaetiy. I leave as. liitlet top as I can on thft 
vine. 

^ff» JF. i7. Wheeiev. — Whem d<» you nemove the vemaiaiaiig top?' 

Mr, Keeotingj,- — Joet as sooiv as i know the scion has taken. Audi 
there I would throw out a warning. If the scion has only taken: jjiai. 
dselieately, and] you aD& not quite sure* of the union, don't cut it odlT;. a% if 
the union is noteompiete^it will throw the vizte baekandthe^gnafllimafp^difi^ 

Mr, Wheeler. — That explains how some people, get 98 per C6nft« 
They Ibok at it immediately aftev the graftings and', because it k>cd£S 
well, say they hanre 9i8i per eevt.. of aunmeaa ;. and tho next fbd li theic 
jQgures have been reduced down eonaiderablj.. 

Mr,. Keaivngi'. — 1 harsoe had 90* pev ceast. m. the field;. I d0> not say 
that my way is approired. I hanre> tried it only as- an fficperiniBnt.. 

Mr, W, M, WestL — U kno^v^ rft.ia aucoeasfuL 

5Fhe FreaidBwiL. — I want tx> know how jjovl can make-the^ioDeiBiontin. an 
old vine ; how do you do it ; yooi don't split it 7. 

Mr, Kaatvn^i — Jaat cut it iii wiMi a kuifiai. 

The Freeid^nL- — ^Do^you eul; it from; the<top7 

Mr. Keating, — I clear away the gconnd aa daop aa £ want it put iau,. 
and then I take my km£o and) cut in a gash diagonaUy ^n early ae^straight 
aa I can. I oan- show anybody on this vine; — [Mr, Keating, then: pr<»- 
ceeded to illvstrate the method that he had. refnred to cmd descrihedf,^^ — - 
1 leave a dormant eye* on the plant, to be grafted. I haiveB cut n^ vines 
down below the last dormant eye and pat the- graft in,, anxl they nearly^ 
ali died ;• thep may even stay two y enrs donuBBit. in the gsiound! and tiien 
die; I like to put the- graft in on the same sidsaathe dxirmaat eye^ so 
that the sap when' it atarta^ wiii also atart the aoiom. I£ yonir atofck ia 
very Ikrge yom might eventv put ih) two^ one< oni eaoik sidffi Withi very 
li^e tying it wilithold. Jb like to wrap itwitfai a aoft: doth and; than 
preaa the loose* dirt around.- 

Frofe89or MUgard, — ^Then^ when the norther comes, you. have: had na 
bad effeots i' 

Mr I Keating,^~^o ;. the- woise efiectff that I have had wea^ whsmth^ 
day I used* as maetio got hard. What has^ baen yonr experianee vraiih 
the clay ? 

Frqfessor MUgarcL-^lbt must be sufficiently mised) with sand not toi 
ahrink or crack. When^ so pnepared I hav<e haxL sucoesa^ bnt with such 
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as the workmen have sometimes taken it has heen a failure. The best 
success I had was with the potter's cIaj I got ready made from the 
potter J at San Jos6. 

Mr, Keating. — I made the stiffest claj I could, and put it on quite 
hard and it cracked. 

Professor HUga/rd. — There is a question raised in this discussion — ^the 
question of suckering the first year. I used to sucker, but I have given 
up suckering. I have come to the conclusion that the graft grows with 
the sucker sometimes where it would not otherwise grow. My im- 
pression is very strong that, when grafts remain dormant for any length 
of time, a severe suckering not only injures them but also the vine. 
By removing its connexion with the atmosphere it is weakened. I would 
like to hear the experience of others. With the Califomica that has 
been the case with me, and my labourers noticed it. 

The President. — ^Before we leave the subject of grafting, I would like 
to ask Mr. West's experience on this mode of grafting spoken of by 
Mr. Keating. 

Mr, West. — ^I do not recollect how long ago, but about twelve years 
ago I published a description of the method in the Rural Press, Mr. 
Fink, of Yacaville, grafted his whole vineyard over on that principle 
successfully. It was quite a large acreage. He came to Stockton to 
see me about it; and went home and grafted in that way. 
The President, — Did he graft underground ? 

Mr, West, — ^No, above ground, and hilled the ground up. You cannot 
always make the cut in the Califomica vines unless you can get a 
straight place; that can be done almost always above ground. 

The President, — How will you answer Professor Hilgard's question 7 

Mr. West. — I did not hear it distinctly. 

Professor Hilga/rd. — I would ask Mr. West his experience in sucker- 
ing. I now let the sucker come out, for it appears to me that it carries 
the graft with it, otherwise it would dry up. 

Mr, West, — I think you are right. By that method the stock carries 
the graft up, and you are sure, before you cut off the suckers, that you 
are going to make a success of it. 

Professor Hilgard, — That is the reason I stopped the suckering ; it 
seems to make the graft successful. 

Mr, West, — A few years ago I had some Califomica^, I grafted them 
with scions, the same as I would apple trees, with a whip graft, and 
put them in a sand-pile, planting only a few of them. I do not see 
why there should be any trouble grafting out of the ground. I tried 
this same method of the side graft on some very small CaUfomicaSy 
and I had every one take. I did it as an experiment, to see whether 
they would grow. I believe the strong-growing pithy vines are not 
going to grow as well as Pinots would. But, if you let them be in the 
ground a year from the cutting without making much root, then you 
can use them for scions with better assurance of success. For instance, 
take the young stock that is so pithy, let it stand in the ground a year 
and just keep alive, they will callous up the same as a root. 

The President. — ^Is the Tokay hard to graft upon 7 
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Mr, West. — No, it is very nice to graft upon; but a great deal of the 
Tokay wood is too pithy for scions. It is very difficult to get wood to 
graft with. Where the wood is put in the ground and kept for a year 
it is very different, and takes easy in the graft. 

Mr, Kecntvng, — You are speaking of the method of grafting above 
ground ; I was speaking of grafting below ground, three or four inches, 
but on the same principle. My Califomioa I did not train up; I cut 
them in, and they make bunches of eyes on the surface of the ground. 

Mr. West. — .It does not make much difference whether there is a top 
or not. 

Mr. Keating. — The advantage of it is, that if the scion does not come 
you do not lose the root. 

TJie President. — I think the suggestion of Professor Hilgard is 
valuable. I think the practice is universal, as soon as there is a living 
graft, to pull off the suckers, so as to give the scion a chauce. If that 
has a tendency, and it seems very reasonable that it will, to suck up the 
juice in that direction and give nourishment to the graft itself, then it 
is very valuable to let it remain. I suppose that a great many of our 
failures also come from the fact that our scions are dead before we graft 
them; they are left out of the ground for three or four weeks. 

Mr. Coombs, of Santa Clara. — I would like to corroborate the testi- 
mony of Professor Hilgard. In my experience, there are a great many 
grafts that grow in the second season that make a poor show at first; 
sometimes 10 to 15 per cent, of the grafts that merely make a show of 
life. I found in some cases where the vines had been neglected and 
the men had allowed the suckers to grow, thinking the grafts were 
dead, that, when we came to them again in the order of our work, we 
found a fine graft, sometimes a foot and a half long. I really think 
that the growing of the suckers themselves keep the vines alive until 
the scion has taken. 

In answer to the remark of the President, I would say that the best 
stands I have had in the course of seven or eight years were in Captain 
Martin's vineyard. The cuttings were so dry that you could not tell 
whether they were dead or not. I protested against putting them in. 
There were some that had been cut two months before, and kept in the 
cellar. I told the captain that, if he insisted, I would put them in, but I 
would first leave them twenty-four hours in water, and any cutting from 
which I did not see dampness on the knife when I cut the top off I 
would reject. I lost only about three grafts out of &Ye hundred from 
those cuttings. I claim it is bad policy to keep the scion out of ground 
in the daylight. They had better be kept in a cellar, where there is no 
wind. And then, perhaps, on using them, freshen them with water, to 
make sure that they live. I know that there have been numerous 
failures in grafting ^om the fact of keeping scions in wet soils, and not 
being properly taken care of. If kept moderately dry, and freshened 
just before going on the stock, there would be less loss. 

Professor Hilgard. — There is something also beyond that. A fresh 
graft is full of sap. I had occasion to try those where the buds had 
swollen a little. They go on swimmingly for a time, and then go back 
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It happeiiad to me one 7ear, and I thought I was going to secure 100 
per ceut. Afterwaids manf of them ware dead. It cured me af taking 
grafts too far advanoed. 

Hie President. — How long do jou leave those euekers on ; for anj 
given period ? 

Frojetwr HUgard, — Just as soon as I see that the graft has grown, 
but not until I am quite eure, then I take th^n oC As Mr. Coombs 
says, where a graft has not started in August or September, it will start 
often with the suckers, and be a good graft the next year. I would, 
therefore, make very sure that the graft means to keep up before I take 
awaT the suckers. 

The President, — How did you judge that ? 

Professor HUgoflrd, — By the colour of the leaf. 

The President. — Would you not judge it somewhat by the growth ? 

Professor Hilgard, — ^No ; more by the colour. When you know Uie 
colour of the leaf of the vine naturally, you can easily see whether it is 
sickly — greenish or yellow. I have made a rule not to cut the suckers 
until the graft has started three or four leaves, so that it can nourish 
itself. I am not in a hurry to take the suckers away. 

The President. — In the month of August or September your graft 
will be apt to be covered up ? 

Professor HUgard. — ^Yes ; I have seen grafts that I knew were not 
started in August. I have examined them in September, and seen them 
growing out of the midst of a growth of suckers. The suckers had 
carried them along. 

The President. — Would it do harm to take off the suckers in July, or 
would you prefer August ? 

Professor Hilga/rd, — ^I keep examining them all the time, and taking 
them off just as soon as the grafts have sufficiently started. I keep 
taking off the suckers all the time till September, after the graft has 
started. But I have several times repented myself of taking the growth 
off too soon, when the graft was in a weakly condition. You all have 
seen a graft start out late in the season, with small joints and sickly 
leaves; and the moment you take the suckers off it goes back, while, {f 
you leave the suckers, it will put up a new growth and become sound 
for the next year. 

Mr, Keating. — In regard to the suckering, I have had some expe- 
rience. Last year, on the Califomioa vines, I killed quite a number 
I cannot see to the whole work myself, and I am compelled, therefore, to 
adopt some kind of a rule this year. I propose to tell the men not to 
sudcer until there is a peculiar growth at the end of the vine, a curling 
of the end of the shoot. Wh^d they have that particular curl, I don't 
think they will go back. 

Professor Hilgard, — ^I agree with that ; as long as it is straight ont, 
with the little leaves close together, there is every danger. 

Mr. Wheeler. — ^It might be that this method would be of great use in 
ehanging varieties where they are not on resistant stock. I have given 
tome study to the matter of changing over varieties that are not dew- 
able, espeoally with a view to determining when and l^ow this can be 
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•done above ground. To my surprise, I have found many cases of sue- 
-cessful grafting on 6ld Ttrood, aboV6 the ground. I have it. my hand a 
^mall appliance, used in France to some extent in making the cleft 
graft, which may interest some of you. I would call attention to the 
Vitis Novo Mexicana, the variety which IVtr. Ooates 'has mentioned, 
and 'als6 the V, jSer^afidieri, which Professor Pierre Viola has mentioned 
as the best for clayey soil. We have some calcareous soils in the State, 
kai they may require these varieties. We have 'only been able to obtain 
4he B^L of the V. Bishrtandieri, but have iput that m ntrsery^ and wiM 
tfO fcble to difftt-i^lfe it next year. It h&s ifHe »dyai!itag6 oV^ b*h^i-s— 
that it i& recomth6nded fck 'im&rlf s6il. 1 tra-vell^d sotne with Mh 
Munson, of Itexas, when ho was here recently, and gathered from him 
a good deal of information in regard to the Novo M^xicana, He stated 
th^ he had seen it grow in the !l^anbandle^ Texas, where they hadn't 
4ia(d a drop of ram for t^o years ; but it haid laxuiiaht ferliage. It id 
strong, a!nd f otms a fine he^d, considerably above the ground ; does W6t 
make many suckers ; is raised easily from cuttings ; and is tnoroughly 
I'eMistant. He md.k6's great claitns for it. He tilay be over-sanguine: 
biit I have great confidence in him. He says it is superior in all respectd 
to the others mentioned by Pi^ofesstH" Viola. It grows naturally in dry 
r«e<^tiotis ; astd, after looking ovei* our iState, he thoughib that th« Ndvb 
M^miicana had the greatest promise as a vine for tis. We got quite '& 
number of cuttings, and I hive grafted them on old vines, and expee); 
to have a great deal of wood for next year, which wiU be distributed 
free in districts aftected by phylloxera. 

i^vfbssor MUg^Brd,- — Oiir experience at the Umversity with th6 
^tfefting tof th^ N(^o Me^diiii has b^n satisfatetot'y. A cohfusfoii 
iilay ariB'e itotfi the tei*ms used as 'to th6 differeiit soil6. Iti tJalifornii, 
%he calcareous soils are the rul^ rather than the exception. Vety ^ew 
fioite hlAve less than 1 per t6nt.v iand the others 3. But we do not suspeet 
it. The soils refftfr^d to by Pl-ofeBBor Violft in Wb i-e^ott iB*e b stiff ^tt 
Hve call ftdobe, the cal^areotis clay B6ii. Thiei'e b'Ctght not tb be aby mis- 
Tinderstanding on this subject. In the report, reference is made to 
lieaty c^l'oareou^ soil, ^hich me&ns our calcareous adobe, and not eal* 
<careous soil only> for some oi our lightest soils are calcareous. 
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VITICULTURE UN CALIFORNIA. 

BoABD OF State VrnouLTUsAL Ck)MMissioinats. 

San Francisco, May 3rd, 1888» 
Mt Deab Sm, 

"I have the honour to acknowledge the receipt of your favour of March 15th,. 
and to thank you, on behalf of this Commission, for the valuable reports you for- 
warded to me by the same malL I am positive that both Boards will be benefited by 
the exchange of publications, and I forward to you by this mail as complete a set 
of our reports as it is possible for us to furnish, and have put your Board on our 
mailing lut for future publications. We are busy on another report now, and as. 
soon as published it will be sent to you. 

''The calling into existence of a Board of Viticulture by your Gk>vemment must- 
greatly benefit the viticultural industry of Victoria, just as our Board has improved 
the condition of viticulture in this State. Before the Commission was formed the 
industry was in a chaotic condition, now it is on a solid basis, and one of the 
leading industries of the State. 

''The past two years have been hard ones for the producers, owing to the low 

S rices paid for grapes and wine, caused by the supply being greater than the 
emand. The worst, however, seems to have passed, for the prospects for better 
prices next year seem now very favorable. This Commission has always urged 
the vignerons to plant the better varieties of grapes, knowing that in time quality 
will pay better than quantity, and the result is our wines are much better to-day 
than they were a few years ago, and are steadily driving out foreign wines from 
the United States. 

" I hope your * Pest Act ' will be more eflFective than ours was. Owing to our 
Supreme Court declaring the Act unconstitutional, it has become a dead-letter. 
We have api)ointed inspectors in different parts of the State, whose duty it is to 
urge upon parties receiving cuttings and vines from infected districts to have the 
same disinfected, and to give directions how to disinfect. In this way the spread 
of the phylloxera into new districts has been partially stopped. I am sorry to say, 
however, that the phylloxera is spreading very fast, and each year a number of 
new vineyards are added to the already large list of infected vineyards. We have^ 
urged the planting of resistant vines as the only means of combatting this pest, and 
a great many have been planted and more will be in the next few years. Th& 
Lenoir and Biparia are the favorite varieties here. 

"A good 'entomologist will assist you greatly in your work, but it may be 
difficult for you to find a first-class man. We had one in this State, Mr. Mathew 
Cooke, late Chief Executive Horticultural Officer. His death proved a great leas' 
to the State. If you cannot procure one in Australia, I will be pleased to aid you 
in any way I can to secure one in this country. 

"I thank you very much for the kind invitation to attend the approachiug 
Centennial Exhibition, but it will be impossible for me to accept it as I have too> 
much work here to attend to. 

" Hoping to hear from you again at your leisure, 

I remain, 

Yours respectfully, 

Clarence J. Wetmobe, Secretary. 

John J. Shillinglaw, Esq., Secretary Royal Commission Vegetable Products,, 
and of the Board of Viticulture, Melbourne. 



' 



67 



WINE GROWING IN BRITISH COLONIES. 
Bt Hubibt Db Castblla, Esq. 



(A Paper read at a Meeting of the Royal Colonial InetUuie, London, IBth June, 1888, J 



When the Council of the Royal Colonial Institute did me the honour of proposing 
that I should read before ^ou a paper on wine-p^^wing in the British Colonies, my 
enthusiasm for that pursuit, and my belief in its future, the result of twenty-five 
years devoted to the cultivation of the vine in Australia, prevented me from fully 
realizing the difficulties of the subject. I hope that any shoitoomings of mine may be 
atoned tor by so long a devotion to an industry which must largely contribute to the 
prosperity of our distant colonies. 

Most tilings have undergone great changes during the last three-score years, the 
circumstances surrounding^ the growth of the vine and the manufacture and disposal of 
its products included. Sixty years ago, wherever climate was favorable to its 
cultivation^ the grape plant nourished. ^ The seasons were warmer and more re^ar, 
and vine diseases unknown. At that time owners of vineyards received the highest 
returns from their lands, and the contented peasants who worked them enjoyed their 
share of the riches they grew. The wines made varied in quality according to the zone 
of their production, but were always pure and wholesome ; and outside the region of 
the grape, where wine was a luxury, none but the best was found, since adulteration 
was almost unknown, and the roads were too bad and the cartage too difficult for 
inferior wine to be worth the cost of transport. 

To-day all this is altered. Diseases of all kinds infest the grape, vineyards extend- I 
ing over wide tracts of country have been rooted out, and their owners reduced from 
affluence to want ; the sons of the satisfied peasants of yore have migrated to the 
crowded towns ; and alcohol, raw or disguisea, replaces wme for the masses. In the 
meantime new industries of adulterated beverages have sprung up, and rugged roads 
have been replaced by lines of railway conveying cheap goods from one country to 
another. 

On the other hand, fresh fields are open to the vine, offering happier homes to the 
discontented and to the lacklands of Europe, in Algeria, in Tunisia, in Asia Minor, 
and, what especially interests us, in the vast regions of those superb and numerous 
colonies which Great Britain establishes by her energy, protects by her flag, and unites 
by her fleets. 

The report on the wines sent to the Colonial and Indian Exhibition of 1886 may 
still be taken as giving at the present moment an approximate measure of colonial l 

{)roduction. The Aus^alian colonies stood first ; then the Cape of Good Hope ; and, | 
ast of all, the province of Ontario, in Canada, where wine msudng is a comparatively ' 
new industry. 

The following statement, showing the acreitfe and yield of vines in Australia in 
1886, is compiled from the official fig^ures in '* Hayter's Victorian Year-Book": — 

Victoria ... ... ... 

New South Wales 
South Australia 
Queensland ... 
Western Australia 

22,906 2,307,233 

The Inspector of Cape of Good Hope Vineyards, in his official report for 1886, which 

was presented to Parliament in 1887, says : — 

" It has been stated, but on really most vague grounds, that the Cape possessed, in 

1880, some 60,000,000 vines on 20,000 acres ; out as a large number of vinevards have . 

been laid out since that time, there is reason to believe that the number of vines now j 

exceeds 70.000,000." 
It may nere be mentioned that the quasi-colony of Cyprus has produced wine from 

very ancient times, and no less than 1,500,000 gsQlons were exported in 1884, but the 

bulk found its way to Turkey and Egypt. 

* These tlgares are for 1884, 



Acres. 


Gallons. 


10,310 


986,041 


5,840 


601,897 


♦4,590 


*473,536 


1,517 


147,410 


649 


98,350 



Compared with their immense territories, the aggregate production of our colonies is I 
very small, yet it is sufficient to ^rove thul; they ckxk grow geod wi6e». Their taking a I 
position amongst the wine suppliers of the world, especially as suppliers of their own \ 
people — ^the people of England — only depends upon the prodent management of their 
great natunJ advantages. In order to descant upon our new lan(£9 generally, to 
compare the kinds of grapes we grow, the processes we adopt, with those of the wine 
countries of the Old World : to speak of what we possess and of what we want, ^ow 
me to take Victoria, the colony with which t am familiar, as a type. Victoria enjoys 
a climate admirably adapted to the vine, ranging from cool to almost tropical— from 
large cultivated plateaux, where the grapes scarcely ripen, to burning plains, where 
they can be profitaUy converted into raisins. Her ccMmpact and com{Mifativ^y densely 
occupied area, hear weidthy agzicultural and man^aoStiuuig population, ker shipping 
(aeeoAd to no&e of her siatera)^ are ail so mmwy facers ik>r inpfke^ate ^xpanaiott. That 
w4^h aaay be said oi Vietoiia appMes more, or less .to oar ot^er AustraluHL c<^onies, or 
will aM>ly ;at no distant date, if it does not ahBolutely do so to-daj^. 

No doubt the desire to imfMrove the reaoarcet of tbeir. adopted oountry prompted the 
pioneers of the Australian vine — the Macarthurs, BusbyiK K^^g9, ;an^ others ^ but it 
was the law of adaotatioa, which rules the devek^kment of -an industry as weil as l^e 
germinating of a lafijng seed, tbait ^admkHy dotted our lands with vineyurcU. 

£ven in an <^ country, and undm: the most favorat^e circuinstaaeeei, the planting 
<^ a vineyard is a prospeetive.c|>eration, requiring some live years to bnBg«bout any 
result. Those who embarked in such undwtaidngB, where special Imowledge, suitalMe 
ktoplements, and skilled wcMrkiaen had to be pro^uwd Irocn afar,, must have been san- 
guine and enterprising men. Most of them were led 1K> it frradually . A few plants to 
ftupply with gn^jes the home of the sqfoatter, a smaU patch of vines wWich vintaged 
two or three banels <^ wine, suc^ were the HM>€leet begiimn^. But the plsAts wei« 
laden with fruit ; the wine, which was drui^ befose age disoloseel isaperfecti^HDES, wa# 
found good ; f ainilies of vinedressers were sent lor 6rom Crermany, Switzerland, and 
Prance ; and by degrees the small patches were replaeed by. acres of vineyards. 

When the news i^read amongst 1^ badly paid pop^ations of the countries just 
mentioned, for one who was sent for ten storted. , Colomid newspapers hailed the 
movement, ^ompoAies were formed, and, better st^ — sinoe rank and file form the 
■trMigth ol an army — numbers ci smati M^^ultwieAs, many df them the toreigners 
aUuded to, tiuif ty, intelligent, and gen»a^ c^bladfeig together in localises held to be 
most favorable to the growth of wine, took up farms and planted vineyards. 

AH w^it ii^»rUy.with ttie first growers. The ^ohi-aelds had just been opened, 
grapes were sold a^ high prices to the lavish ^gger», and. the sma]^ quantity of wine 
■aade was readily disposed of. ^ut a few yeaas btei% wi^ quieter times -and with 
increased pro(hiction, ^diffict^ties of 4^ lands-arose. ^The wines stCNred in wanaa oelliurs 
soon developed the germs ojf alteration left in them by faulty ^ermentaticxw ; most d 
the vig^nenms wjere unable to disoiuninate which Amongst the divene practices of the 
various nationalities were best adapted. to leeal ocHufitioBs, «&d tnek, empdoyerS) 
imskiUed ^en^ves, w^re sometimes «t the mercy df impovtora^ who processed to be 
better kiferme(L in the hope of recei^ng proportionately larger pay. 

No wonder, then, that alcohol — the great concealer of defects — was soon extensively 
resorted to. Eyen ike soheitude for the welfare of the ki^ustry which was displayed 
by Grovemment t^ded to mislead the early vi^erons. Almost Irom the b^finning 
the use of fifty-gallon stills was allowed, without supervision, to those possessed of five 
acres of vineii — ^thlB in colonies where the duty on spirits was at times twelve shillings 
per gallon, tsk South Australia a vine-grd^er could buy spuit sixty degrees overproof 
dutyfree in bond — German ftpltit worth only half -a-crowh.per^allon— mix, free of 
duty, such splHt i^th his own \Hbe, und^^ the 8uplierviBi6& of a Uudtoms officer, until 
his so-called i4xte cbntained 35 pfit cent, of alcohol, and, aftdr 6iit*ti addition, i»ke back 
such a mixtuf^ tip be sold as colonial produce. 

Amidst such dil&culties, a few persevering men went on sacrificing time and capital 
to the establishment ol the pf^ent wine industry oi Au8.tndia. Mbhj years back a 
rew g^dbd wines were mjtde, showing What the ni|aire mk^t plt>duce. Lfft'deman'g 
Gawarra, Mulgoa^ and the Hunter Kiver Wines of K*dw S6'6tB Wi^es we^e aliiead^ 
iai&ou% lind Yi^:^— the oMedt Vfctoifan vineyalrd— had b^n j^tanted. Ttie Aus- 
tralian wine larade was st^kHed in London, bnt the geii^if^ )pi^uctlo)i Was inf efior, ai 
those who fought the long battle in tlie colonies dr m En^^land, and contribiited to 
bring about the present result, wUl readily testify. .1^ • s. 1 

JGTj^tCally, however, and &t distimt intel-vals, tnd aWahls of thd Ekhrbilions m P^j^ f 
Vienna, and London pK>claimed the oualitt of soin^ of thd Colonial Win^. . TI1& f 
International Exhibitions of Sydnev and Melbouine followed, ^vTni^ distinctively th)d 
first prizes to the light wines, and attracting to them the attention of the world. 
Then came the Bordeaux Exhibition, at which the French generously acknowledged 
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th« merits of Australian produce; ftnd, last of all, the Ckilonial and Indian Exhibitiofn 
of 1886, which had the important result of showing to colonial wine-growers the wann 
wnupaxbmB of the public of England, ^and l^e desiafe vxf the mother country to find 
dbeir wines worthy of being counted 4imo&flf faer ordinaty siipiplies. 

According to ithe olifmate, the soil, and tstQCiSpaffe (the Tarietvof the grape pla^t, as 
it is concisely called by the French'), "wine is of various strengths and taste. Of these 
tAiree eondations, the 'last one, the t^pugfe is ithe most importaBt ; it is the one wbidh it 
ds most necessary for the "vigneron to be conversant with, since its choice may modify 
the iaofluences of the cliBiateiand soil, over wlbich, ^nceestablifidied on a given spdt^ kie 
tias no contral. 

Planted alongside of each other, and their traib gathered in a sbnilar tstate of 
maturity, two dsfferent Mnds ef grapes may give, one a wine of eighteen degrees of 
alcoholic strength, the 'Other Jk wine <of twenty-five degrees. On the other hand, that 
■eipage which in a cool seountiy could produce only a wine of eighteen degrees, may 
produce, cultivated in a warm one, a wine ot twenty-fi^e degrees or more. 

Therefore, in regioos where vitictxltare is being established, it is of the utmost 
importance for the men engaged in ft to possess, first, a clear conce|](tion of the class oi 
wine which ft is best for tbem to produce; second, a practical knowledge of the 
varieties of |n[%pe8 which, uaukBt tiiie climate of their respective provinces, will jiM 
that class of wine. 

Great Britain bemg the diboucM^&r her colonies, coloxnal growers, and we who are 
here assembled to consider what so closely concerns them, cannot do better than 
examine the proportion of each of the di£erent classes of wines which form her present 
Donsumption. 

Prior to the eETtablishment «>f the heavy differ^tial duties between Frefnch and t 
Portuguese wines, whidi so long imposed the use of strong wines on the nation, I 
England was almost exclusively a consumer of cSaret; 19,290 pipes of French wine I 
were imported during the year 1676, agniinst only 160 pipes of Portuguese, llie wars 
bieftweetn England and France^, aird a closer aUiUknoe with rortagal, gradually increased 
tbe duty <oa French wines to 70 per cent, above tiie duty paid on t^oee of Portugal, 
And by the end of the eighteentn century French wines did not form 1 per cent, of 
those used in England. Since the establishment of the shilling duty, the light red 
wines ijee recovering their former place Ob the Engli^ table. The consumiytion of all 
wines in Great Britoin during the ps^t year (1887) wm in the loUowiug (proportion z-^ 

French red ... ... w, ... 80 per cent. 

„ white ,.. .„ .„ ,.. 10 „ 

Portuguese wine „. .s. "22 ,, 

Spjudsh white ,., ... ,., ... 20 „ 

Other countries .^. ,.. ..^ ... 11 ,, 

We may salfely say l^at, including Ohampi^fne, Hodb^ Hiu^tarian, and «n^ar wineo, 
half the consumption of Engiand is now composed of light wines. 

Tbe recent esttensnan of the shilling duty to 30 degrees of alcohol, j«i^ as the English 
public was taking to purer wines, was a «tep that most of the Australian vigno-ons 
regretted. A «cale oif two deei^es lower, which woukl have made an important 
difference, would have admitted «11 natural wines. As it is, ccdonists csa omy hope 
that ami«tet the inlbcx of made-up wines which must follow the |;reater facility given 
to the addition of «pErit, tho wines of the colonies may be cons|»euou8 as possessii^, 
tesides the body and ax^nnna which tbe climate of their origin imparts to them, and 
which the climate of the mother country causes to be sought in utem^ thafc freshness 
which is always absent in manipuhttions. 

Freshness {i» frttiekewry a gra^shio appellation adopted by the French to describe the 
dean sensation left oa. the palate by the delknte «cids of perfect light winesK the noost 
fitntefnl quality in wine, is rather diificvlt to retotn in warm countries : some kinds of 
grapes imtnurt it mon than odiws. H«noe tiie neoessity for the vignerons cf cur 
eoionies to grow those which enmat it most^ 

It is quite a mistaken notion to believn that time miust reduce to the «am« type, in 
the same locality, a production from different cipages. In Burgundy, for exaknple, the 
^not is the basis of all tbe fine wines ; the Oamay, a heavy-b^rii^ grape^ that of all 
the common ones. Both kinds have been cultivated al^mgside of each oth»r for a^^ 
wttlM>ut being assimikbted, the wine made from the one remaining worth three times 
more than that from the other. 

Ijd. cold countries, where the culdv«don of the grape requires much labour and skill, 
«nd where wine is dearer^ eeleetion has long been imperative. This may account for 
the vuperioritv of the wmes of Uie temperate renons compared with the common 
kevwages of the south, wliwe all grapes grow abundantly witnout care, and, the value 
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of the wine being lower, the yigneron does not trouble himself about altering the 
method adopted by his ancestors. 

Now that cheapness of transit brings all products together, competition imposes 
quality, and consequently, at least for those who aspire to be exporters, the cultivation 
of the best kinds of grapes only is essentiaL Permit me to show you succinctly how 
advantageously we are situated in Australia in this respect. 

The red wines of France are the alimentary wines par excdlence — ^the point cannot 
be cUsputed. Although as a whole thev are the product of many kinds of grapes, those 
of the grands cms are made from half-a-dozen varieties onlv. If toe Pinot of 
Burgundy, the Syra or Shiraz of Hermitage, the Garbenet of Bordeaux, and two or 
three more were eliminated, the reputation of those wines would be gone. 

Fortunately for Australia the founders of her wine industry were men of the world, 
who imported their plants from the districts of Europe producing the best wines. 
Their plantations were entirely composed of fine e&pagesy and these were gradually 
and almost exclusively propagated all over the colonies — ^an invaluable boon for the 
future. At the present moment the red (prapes above mentioned are the most 
cultivated in Australia, especially the S3rra of JEermitage, a most valuable cipage. 
Similarly, the white grapes most commonly met with are amongst the very best 
dpages of Europe : the Furmint of Toka^, the Boussonne of Hermitage, the Chasselas 
of the Leman Lake, and, above all, the unest of all white grapes, that which under all 
climes retains most its characteristics and remains always delicate, the Riesling of 
the Rhine. 

But for the common error, in warm districts, of gathering the vintages when too 
ripe, Australians would not nave been so long in establishing the reputation of their 
wines as high-class vins de table — ^the red resembling closely as they do, when judici- 
ously made, the Gdte-Roties of Hermitage, and the Uortons of Bui^ndy ; the white, 
the rich and fragrant Steinberg of the Rhine. ^ 

There is a precise point of maturity which it is necessary to reach in order to obtain 
fine wines. That is the reason why in comparatively cool countries some favoured 
warm spots produce much better wines than others in their immediate vicinity. But 
the point of maturity is easily overreached, and the quality is destroyed in warm 
locahties when the skins of the grapes are shrivelled up by the sun, and when the 
juice, reduced in quantity, becomes too rich in saccharine. In cool countries, provided 
there comes no rain or snow (as was the case last year in the best vineyards of France), 
ripe grapes can hang on tne vines without injury for a long time ; there, even 
smi veiled up skins only give quality to the wine. In warm regions, when once 
matured, the grapes increase too much in glucose, and the wine becomes spoiled by an 
excess of the aU absorbing alcohol. Hence the wisdom of the following general rule 
for gathering the grapes for a vintage : in cool countries they should be gathered as 
late as possible, in warm coimtries as earlj as practicable. 

This precept is easy to follow where it is only a (question of patience and judgment ; 
it is very troublesome where its application necessitates a fourfold expenditure, and is 
accompanied bv numerous difficulties of execution, as I will endeavour to explain. 
For making red wines the red grapes are mashed and the skins and juice thrown into 
vats, where thev are left to ferment. If we consider the practice in the best vine- 
yards, we find that the warmer the coimtry the longer are the grapes left undisturbed 
in the vat — in Burgundy, for instance, up to ten days only, and in Bordeaux up to 
thirty. This is because the richer the must the greater is the danger in racking the 
wine too soon. A small quantity of sugar left in a weak must disturbed too soon mav 
yet be converted into alcohol by the slow fermentation which continues in the cask 
after the racking off from the fermenting vat, but that after-fermentation is too weak 
to deal with a lari^e quantity of saccharine left in a rich must prematurelv drawn off. 

Consequently, m a country where the grapes can be leisurely gathered during 
several weeks, ten fermenting vats suffice to ferment in succession 30,000 gallons ra 
wine, the average vintage of a hundred acres of fine c^pages: at least double that 
number of vats, and a corresponding extension of buildings of all sorts, together with 
a greater outlay in implements and men, are required for an equal vintage in a warm 
renon, where the grapes should be picked in a few days and fermentation be allowed 
to last a longer time. 

No^ wonder, then, that farmers who have expended laige sums in planting and I 
building, have been several years without returns, and nearly exhausted their meaniL I 
are found incUned, in our warm districts, to favour the more easily manufactured i 
strong and sweet wines. J 

Even in Victoria, the advocacy of these latter wines m^vails to some extent. 
A few months ago — in October, 1887 — ^at a local exhibition at Kutherglen, on the plains 
of the Murray, the nomenclature of the prizes offered, both for red and for white 
wines, was as follows : — " Dry wines, fuU bodied ; sweet wines, full bodied ; dry wines, 
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delicate; sweet wines, delicate.*'^ Consequently, out of eight prizes, four were for 
sweet wines ! Who on earth drinks sweet wines ; and pray what is sweet delicate 
wine ? Surely we cannot pretend to rival Ch&teau Tauem ! And even if we could, 
at a humble (ustance, follow that model, cui bono f A araught of Lur Saluce's nectar 
—liquid gold in a crystal glass— may put you in mind of Ambrosia ; but its use is 
limited, and imitations are atrocious. It is, I think, a deplorable error to offer such 

Erizes for competition to a community of hard-workixig men, who are unable to judge 
y themselves of the present consumption in the far-away world. 

Some years ago I visited one of these warm viticultural districts, containing plains 
of red soil without end, softened by yellow crops and enlivened by green masses of 
vines, with groves of glossy oranges and lemons bordering the roads, which, made of 
white (quartz from the adjacent mmes, intersect each other at right angles and stretch 
like bright ribbons across a chessboard of farms. In one of these farms — a large 
establismnent — ^the owner showed me a number of silver cups and pieces of plate, 
costly prizes received for his wines at the local shows. I had just tasted in his cellar 
the full-bodied dry, the full-bodied^ sweet wines, and those musts racked off too soon 
which were christened "sweet delicate." At all, I had turned up my foreign nose. 
My host had his revenue. " You see," he said with a smile in showing me his prizes, 
" our wines are appreciated sometimes.** Alas ! I thought, this is just what impedes 
progress. 

I would not venture to speak as I do of an important section of Australian produc- 
tion if warm districts could not be made to return the clean and straight wmes {le$ 
vins droits, to use another graphic French epithet), which alone nowaday^s can form the 
basis of an extensive commerce. But in the plains just mentioned, in vmevu^s where 
early vinti^^ and exhaustive fermentations have been adopted, I have orawii, from 
very lar^e casks, samples of fine red wines, which, analyzed in Melbourne, were proved 
to contain only twenty-four degrees of alcohol — the most desirable strength in a wine 
— and which, left exposed in an open bottle by way of experiment, kept sound for 
upwards of a month. 

During the last few jrears the xnanuf acture of wine has undergone great changes for 
the better in all the British colonies ; in Australia, the worship of strong wines is fading 
awav, but a few old signs and landmarks yet remain to be taken down or removed. 

I be^ to observe that when I denovince alcohol I only declaim against the excessive 
use of it. The greatest service that can be rendered to the viticulture of the British 
colonies is to proclaim that wine may be kept within twenty-six degrees of alcohol, or 
at least within twenty-eight degrees, as the extreme limit in natural wines. But it 
must be understood also that if colonists avoid its abuse, they may be rightly con- 
gratulated upon the possession of that great advantage — ^natural alcohol. 

Listen to what the French Minister of Finance says in his report of December 30 
last, respecting the 1887 crop of wine in France : — " The quality of the wines of 1887 
seems to be a little superior to that of the wines of the previous vintage, but their 
alcoholic richness renuuns weak. Viticulture is more and more compelled to resort to 
the use of sugar to ameliorato the quality of its products and to augment them. At 
the end of last October the quantitjr of sugar declared for addition to musts of wines 
and ciders amounted to thirty-six nullions of kilogrammes." 

There are about four millions of acres of vines in France at the present moment, and 
if we deduct the probable quantity ranployed for ciders, we find that about fourteen 
pounds of sugar was paid for last year by every acre of vines in France. We may 
well call bountiful the climate which continuously, saves that expense to the vignerons 
of the colonies. 

The future of the colonial wine trade in Great Britain lies with the production of 
those fertile lands where warmth minimises the cost of production, magnifies the 
returns, and insures constant quality. A glance at the present production of Europe 
will serve to demonstrate it. Allow me to oepn with the translation of the last para- \ 
graph of the preface of a recent treatise on viticulture by M. Foex, the director of the \ 
i^nncultunJ school at MontpeUier: — "If the conditions of viticulture are observed in | 
the various countries where it is practised, one is soon brought to acknowledge that it / 
is only broadly and securely established in Europe. And u the different viticultural / 
countries are compared one to another, the great superiority of French viticulture 
becomes apparent both as to variety and to excellence of wines. Alone it produces 
the admirable wines of Bordeaux and Buigundy, which no other can replace on \ 
sumptuous tables, and those wines, common but hygienic, which^ on account of their ^ 
cheapness can enter into everybody's consumption. The production of the last ones, 
however, is seriously menaced by the privileged situation made in France to foreign 
wines, both as to fiscal regulations and to facilities of transport, tending more and 
more to favour these foreign wines, which are bought cheaper than ours, and which 
are carried at reduced rates by our own railways." 
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The last senteQce i<eqii]re& eKplftnation. Twaoe*b yeaely production durixig the five 
jeam toom I87d to. W8. was a& ayerage of 1,233 millioiift o£ galions. During ^b& 
coeresponding five yeacs, fvom. 1883, to UB88, on, aooounli of the phyUj^xeca,. that averago^ 
fell ia 654 miUionB ; her laab^ vintagta was, only 536) mUlionB o£ gaUons*. Be£ose the 
appearance of Idle pnyUoxera, France unported no> wine ;: nnce that time her esqpendi- 
tuTO for wines bought from otiier States haa steadily ijocneased by two or three' lojiUiona 
sterling every year. It anumnted last year to twenty-two nuUULons sterJing; for an 
importation of 250 miUioDs- ofr gallons, without oountiaig lajige sums for imported dried 
grapes to make artifioiAlJ wines. 

Moreover, at the same time that Franee's^ production failed in quantity,, the bulk of 
the remainder diminished in quality. Before tdiie phylloxinai, vesy light wines made 
from tibe heaivy^beadng kinds cultwated in the southern psovinces (some of which 
kinds gaveas.muoh as 2,000 gallons per acre) weceextensively distilled^ and the alcohol 
was employed to give vigour to weak wanes. Since the> destruction, of those prolific 
vineyaids, no wine-alcohol can be used to fortify other wines, and as France could 
not afford to allow her important^ commerce to pass, awav from her hands, she has; 
been compelled to open her ports to her neighbours. Whilst the necessities of her 
impoverished exchequ«: have unposed enormous duties on the alcohol made by her own 
people, she admits, at an almost nominal duty, wines alcoholised outside her territory 
up to 32 English degrees. This is the subject of the complaint just quoted. Conomont 
Spanish wines, fior example» containing 32 degrees of spirit, may enter France on 
paying onl^ two francs duty per twenty^two gallons, whilst sixteen francs would have 
to be paid m> France for the oul^ on the alcohol necessary to bring to the. same stnengrth. 
I^e same quality of light French wine. 

More tiian one-half of the larffe wine importatiouiof France comes from Spain. It 
reached 140 millions of gallons during 1887.. The Paris Monitewr Vinicole of October 
28 last contains the following respecting the use of alcohol in Spain : — ** At the last 
sitting of the Ministerial Council in Madrid, the Minister- of Finance read a report 
showing the number of SpaniBh artificial-wine manufacturers to be very large, and 
that that industry ia specially in. the hands of foreign houses. He proposed the addi- 
tion of a new inland duty to the present import dtity, soias to render that manufacture 
as expensii7e as the production or natural winea» this being the only way to check the 
alarming' invasion of. German spirit in Spain." There must indeed be a panic amongst 
the wine>growers of the Feninsulaw The other day the newspapers mentioned tk& 
arrival in one of its porta of a whole cargo- of Qemuui ^irits» found, on inspection* ta 
be injurious to health. 

These circumstances are the opportunities of our colonies ; but we must: take advan.* 
tage of them at once, for it will; not be long before they mend. 

France, through the; admirable courage and perseverance of her counlar people, s 
^adually reconstructing her vineyards by the introduction of American vines^— a most 
mteresting question, as I will presentiy explain — and in all probability her production 
will henceforth revive.. From Toulouse to Montpellier, from Montpellier to Lyons, 
the fair plains of the South, which so much resemble ours in Australia, are again 
verdant with vines. At the Yitioultural Congress oi MIoon, which was held in 
November last, M. Gaston BaziUe, a aeneteur, and. a distinguished agriculturist, after 
an eloquent exposition of the progressive restocationiof the vine, and after the joyful 
announcement of the first vintage gathered from tibe new plantations of American 
vines, sums up as follows the situation in France : — 

*'-We have wines in our casks, good wines, and vetl no active business. Conmieroe 
hesitates ; we are almost embarrassed with abunaance. This because foreign wines^ 
fortified to 32 degrees, entering France almost duty f^ee, compete disastrously with 
our products, whilst the wines made from dried-up grippes are for us quite as redoubt- 
able. These wines are everywhere; they are manufactured even in the sms^est 

villages If onl^ they were sold for what they are ! But, no. They bear 

no labels, they come surreptitiously, hide their origin, and take the place of real wines. 
The maker of wine from raisins has not, however,, taken much pams, nether has he 
,| incmred great chances- of. loss ; he feared no frost, no spring rains or hail. Greece and 
II Turkey sent him, at fixed hours, the raw material. No phylloxera or o'idium to fight 
with, nor mildew or black-rot. For this fortunate roanufacturer the crop is alwaya 
sure. A cask of water and a bag- of dried gi»pes .... the wine is nuwle. We,'* 
continues M. Basdlle, '*may wml call out — Koom for true wines, room for pure, and 
generous wines, for French wines ! " 

We colonists may well re-echo like sentiments. But we must not loiter. A few 
more years will, perhaps, see abundance restored to France, and poisonous alcc^ol 
curtailed in its evolutions. We sincerely hope so. Littie Switzerland has already 
shown the exunple. Besides, in a few years a country where viticulture has been 
practised for centuries without improvement will have exchanged their conunon grapea 
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tuinedi that) the GovsnnroeHti ot Qweaeluid }um 
■icultuiUt to auparinMod eahot^ of a^cultura 
olpny- This i^ a j^udent mejifure,. w;hiah ahoiUd* 
Hid so utBDded ae to amb»ce sU, th^coliHiieB. 
suffiaiaat dsFelopm^i in the vanous ookoies to 
who winjld be Bequired to vigil them succoflsively^ 
aothit, publishing regulu; Kports, and. giving aa 

an would, bo difficult to flod. Be should be both 

man fanujia^ ttith details, and converafl^t with 

ii^euisptioii. Ha should be a nan <rf travel— fui 

I ^plication. JB also apeciaJ; svecywhero, Mid viti- 

imlture is auiin^tly unt ^^u/t coaipar^. But this is not all : ha should be a. man of 

the world, aince^ called upon to e^ert a directing influenua at tha all-icnportaot tima irf 

formatipn, the correctness of his comprehensius judgment must be certain. Just as a 

XH^re bowiiist might be a poor superiijtendact (rf the sTangenienta of a conaarvatoBy, 

ao a viliiculturist unfamihor by travel, education, and good taete with the ultimata 

object of the culture of the me, not a connoisseur of all classes of wines as well as a 

JBdga of the conditions for obtaining them, would probably bo a misleading trustoa 

of tjie Uljour eipended in the nowly-ealabliahed wine indualay of tha AuatrsJiaai 

But if we compare the modest emoluments even of eminent profesgora in European 
schools wit^h the salary a joint co-oporation of the wealthy coloniea could afford to offer 
to a master irf Uia viticultural industry, which leaves money at ever; move in the 
hands of the thousands Ijirough whom it has to pass— labourers, artisuiB, sailors, and 
mercbftcW — the feasibility of the proposition beoomea apparent. 

I do not doubt that a man could ba found' "ho has already filled some r8^>onsibls 
position in the best anicultu^tl sqbpots in Eur<^s. Before proceeding to bis work in 
the colonias he should visit eBtabliabBienta similar to those he knovra, but in othar 
oountries. Let him travel over t^sin, Fortugal, and Greece, coma bock through 
Hungary and the lihin^ and: aftSf becoming quite conversant with the tnMmbU of the 
production, pass three months in England studying the present supplies from the 
colonies, and ascertaining through the leading ctuba and good society, to which bis 
p^rsoBsJ qualities must give him access, the exigencies of consumption. Perhaps it 
would take a year even for the best q^ualified man to obtain such multiple aoquiremenba, 
but we must aow bafore we can reap. What valuable counsel the oolpniea. would then 
Bossessi 

Id view of the wealtJi which pours isto our colonies, with revenues increasing by 
qiillions sterling, eyery decade, with tJie immenae sums expended on irrigation, tha 
ostablishmenli of agricultural schools is incumbent on ouii Govaniment«. A vary small 
sum contributed by sadi would ensure Uie services of: » man whose advice, after a few 
years of residence and study of our colonies, would leave permanent results of 
mcaloul^le value. 

The Government of the Cape Colony, as I find from South African blue-books, has 
secured the eerviees of an able vitioujturist from Goipiany, Baron Carl von Babo, who 
has been, placed' in charge of; the fa^iouE Conatantiai K^tate, now a viticultui^ schooh 
A few yeaiB hence a td^nsformalJtHt may be expected in the production of that oolony, 
whose wine industry dates from 1663. Baron von Babo, in bJB last report, advocates 
wines of light colour, of little spirit, and much bouquet ; «id roctHnmands tJia oulUvar 
tion of fine vines, particulacly Umt of the Syra of Hermitage. 

The Capa Colony and the southern parts of the Australian continent ajB in the same 
latitudes, and. possess similar climes. I believe a visit of the South Africui wine 
Bianager to tha Austrahani colonies would be useful to him. and to his constituents. 
He woidd see at once what certain varieties he has been familiu' wit^, in Europe, and 
is now expanimanting upon at the Cape, will do in. a. warm climate. On tha other 
hand, his enperienoe of. two years at the Cape would be of great servioa to.AuatraliSina. 
Under all circumstancea, auch a visit would be a step In the right direction. 

Some mODths ago tha Melbourne Argtit published the report of a visit of an agricul- 
tural correspondent to a then proposed agricultural school at Longerenong now in 
oouraaof development. I cow from it the following lines ;—"Dookie Paim (the lirst 

r*cultural school founded in Victoria), standing in a dry inland division of the colony, 
second school to be established would under ordinary oiroumstances have bean 
^aced on the coast division, where the conditions surrounding agriculture should bo 
qi&erent from tiiose in which stood the ona already aiistii^ ; but tha facilities with 
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which operations could be commenced at Longerenong decided in favour of that 
locality. The principal ari^piment was that at liongerenong there was a reserve well 
fenced in, and fairly subdivided, with a five-roomed house, a plantation of trees, and 
land naturally readv for the plough ! " If there had been an aavocate to represent the 
advantages of a milder climate for various cultivations which an agricultural school 
should include, nrobably^ the utilizing of a five-roomed wooden cottage would not have 
outweighed the lasting importance of the selection of the best possible locality. 

Milhons of acres in Australia may be made to produce wines of such quality as to 
command a high commercial value, but it is particularly in the coast districts that the 
delicate ones which establish reputations for whole provinces can be grown. For this 
reason, it is to be regretted that the second agricultural school of Victoria was not 
placed in the Gippsland province, where a coast line 250 miles long offers so many 
favorable spots for the establishment of vineyards producing fine light wines, and 
where the pupils of that school would have been educated up to their production. 

Hitherto, wine-jCTOwing has made very little progress in Gippsland, tne province best 
adapted for it. Three years ago I was taking my seat in a Gippsland train, when I 




bewildered with the abundance and perfection of the grapes growing in a five-acre 
vineyard, from two to five years old, which had been planted by a free selector, a 
foreigner. He could not afford much outlay, and his vines were not all staked ; some 
branches were stra^ling on the ground, laden with ripe bunches resting on the grey 
sandy loam, but neither rotten nor shrivelled up. Later on I received a sample of a 
fine wine made from them. 

The wines which first attracted attention to Victorian produce came from vineyards 
situated within a radius of 80 miles from Melbourne, in localities resembling the 
valleys of Gippsland. The testimony borne by those wines inspired many a colonist 
with the desire to become a wine-g^wer, and encouraged many a faint heart to struggle 
against and overcome the difficulties of early days. 

Over twenty years ago, an association was formed in Melbourne by the proprietors of 
those vineyards, and some growers from the Sandhurst and Tahbilk district, joined by 
a few well-wishers to the wine industry, including ma^trates, doctors, lawyers, ana 
bankers. As this association is no more, and many of its members have passed away, 
permit me to narrate an incident in connexion with it, which was not without its 
influence. 

Our object was to compare our products. "We organized periodical dinners, to 
which growers brought their wines, each member having the ri|rht to introduce a 
friend. These dinners became quite educational. At first, reallv lig:ht wines were the 
exception, but two or three years later on to produce them was the aim of every mem- 
ber. That our wines were good was demonstrated to us by comparison with ordinary 
imported ones. But we grew ambitious. We requested a London firm to send to our 
association, as types, different priced Clarets, Burgundies, and Hocks, including some 
of their very best, and we organized at our dinners comparative tastings of these wines 
with our own of similar character, taldng care that absolute impartiality was secured, 
even those who decanted the wines losing all trace of their individuahty during the 
experiments. 

Our first trial of red wines included a Gh&teau-Lafite priced at 90s. per dozen, a 
Ch&teau-la-Tour from the Melbourne Club, a Burgundy, three or four more Bordeaux 
from London, and about a dozen of the members' wines, to which one of the guests of 
the evening, Mr. E. Klingender, whom every Victorian will know, had added a bottle 
of old wine g^wn at Yering on the Tarra, and sent from his house. On that occasion 
some twenty-five were present. When aJl the samples were gone through, and the 
exchange of impressions was permitted, great excitement prevailed. One of the wines 
was awarded tne highest marks by almost every taster. When the secretary be^n 
systematically with No. 1, reporting the points recorded, there was no listening to him. 
"Take No. 8 first,'* we all exclaimed ; "what is No. 8? He had to ^ve way to our 
impatience, and taking off a piece of paper covering a labeL he rose, himself excited, 
and read the name of a Victorian, the grower of the Yering wine sent by Mr. 
Klingender. 

Pardon me for thus introducing details which may possibly appear without import- 
ance and out of place. The aim of my paper is, however, to prove, by such facts as I 
can gather, that we can grow in the colonies, if proper means are taken, wines almost 
second to none. In order to impart such confidence, I must be allowed to recount how 
we came to acquire it*. 

The grower of that " No. 8" was not amongst us ; he did not at that time belong to 
our association ; but we all rejoiced, and what gave value to our experiment was the 
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order in which we fotmd we had classified the wines, showing the probable competence 
of our pdement. The Yering had been placed above all otners by several points, but 
immediately after came Gh^teau-Lafite and Ch4teau-la-Tour, with equal marks ; after 
these came another Victorian wine, grown in the same locality as the first, but a 
younger wine ; then the other imported wines, classed pretty well according to their 
ooet, with two or three of Victorian growth ranking before the cheapest. To us wine- 

F-owers the importance of the result was the demonstration, then new to us, of what 
have tried abready to impress upon you, that the variety of the gprape plant— -^ e^aage 
— produces, under similar conditions of climate and soil, the same wine in every 
coimtry. The Yarra vineyards, which had produced the two wines placed with the 
great Bordeaux, possessed conctitions similar to those of the Gironde vineyards — the 
same climate, the same slopes, the same vicinity of a river, the same grey soil — not 
pebbly like tne famous graves, but similar to that of all the gentle huls which rise 
above it. Lastly, these Yarra vineyards were partly planted with the Carbenet 
Sauvignon of Lafite. the cuttings of which had been procured in Bordeaux by Colonel 
Acland Anderson, then part owner of Yering. 

I apprehend that some compassion may perhaps be felt for the fatuity of an 
Australian who speaks in the same breath of Ch&teau-Lafite and colonial wme. In 
the fear that what I have said may be considered the outcome of prejudice, I must at 
once qualify what precedes it. tf judges trained specially with JBordeaux wines, of 
stereotyped and almost conventional flavours, had been invited to classify the wines 
handed to us Melbourne men, they would perhaps have recognised, I will not say the 
classic wines, but the school of the classic wines, and reverently placed them above all 
others. But our jury was composed, as would be any ordinary assemblage of English- 
men, of men who, not influenced by mere labels, held as best the wine which, with 
equal cleanness and delicacy, struck them most by the brilliancy of its other qualities. 
Australian wines made from fine cipages are eminently fragrant — may I not say 
eminently brilliant. 

I have had the good fortune to sit at the table of some of the great owners of 
Bordeaux, to taste at the Ch&teaux those soft perfections which leave nothing to be 
desired, and put to shame the memory of all that came before. But these are seldom 
met with, and since I acknowledge that I, as an Australian, have felt humbled in the 
)resence of real grand wines, allow me also to boast of having very often, when 
irinking Australian vnnes, enjoyed the feeling of their superiority over the ordinary 
wines of the million which panuie under false names. I may add that I have enjoyea, 
at various times, the wonder of wine merchants of cms famous in France at the 
similarity of our products to their own. 

As I have ventured to trouble you with some of my own reminiscences, I will add a 
few more. At the time of the Melbourne Litemational Exhibition of 1881, Professor 
Beuleaux (the distinguished man who has contributed so much of late years to raise 
the standard of German industry) was sent by the Emperor William at the head of an 
important staff in charge of German interests at that Exhibition. He gave several 
official dinners, at which the finest Rhine wines were offered to the guests. At one of 
them I was sitting beside the French Consul ; we had before us a number of glasses, 
to receive, at each fresh course, a different wine of great repute. We both had ^ut 
aside a Forster Riesling, which, till then, we had considered the best wine, and with 
which we were comparing those that followed — Marcobrunners, Steinbergers, and 
others. " Here is another Forster," we said to each other as a new kind was placed 
before us, " but not quite so fine as the first." Just as we were making that remark, 
Professor Reuleaux rose. " Gentlemen," he said, " I have the pleasure of proposiiijg 
to you to drink, with Australian wine, to the success of Austrsuian viticulture : it is 
Australian Rieding that you have this time in yourglasses." We all wondered ; the 
newcomer bore comparison with its prototype. T!h» resemblance was wonderful, 
allowance being made for the difference of age, the German Riesling being by eight 
years the oldest. 

On another occasion I was invited to be present at one of the comparative tastings 
at the Exhibition Buildings. In the same room, but at different l^bles, two juries 
were busy ; one, composed mostly of foreign commissioners, sampling Rhine wines 
sent hj German exhibitors, and the other sampling light Australian wnite wines. It 
was with no small pride that, after tasting numerous specimens at both tables, I was 
able to take many samples from the Australian section to the foreign judges, and ask 
them to compare them with European wines. Their fair acknowledgment of the 
remarkable similitude between the best of both sides, and even the superiority of many 
of the Australian wines, was well calculated to elate a Victorian grower. 

May we not hope that Federation will impress upon Australian industry the same 
impetus which is given to a chariot when, freed from jibbing and rearing steeds, a 
te«an of good horses rush together into their collars ? Wine-growing would particularly 
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benefit by it. Had the Australian provinces been able to agree, some time in advance 
of the dolonial and Indian Exhibition of 1886, as to the appointment of a special 
superintendent of the wine department of all the colonies, wnose business it would 
have been, first, to form a collection of wine, and next, to organize its display in 
London, the growers would probably have been spared a disappointment which, m a 
certain measure, they should have accepted as the penalty of an unconscious rivalry 
between provinces, between districts, perhaps between individuals. The wine interest 
was too important, and the management of its details too complicated, to justify its 
being added to the numerous responsibilities of the commissioners in charge of the 
other exhibits of each province. If there had been a single head of the Australian 
wine department, from whom all information could have been obtained, instesul of its 
having to be sought for in many directions, no slight inconvenience and disappointment 
might have been averted. 

Before closing this already lengthy paper, I must say a word as to the cost of wine 
production in the colonies. In the wine countries of Europe, where the sale of wine is 
easy, growers for the most part prefer the cultivation of prolific kinds. When I 
mentioned some time ago, to some wine-growers in Provence, that in Australia we 
cultivated the Carbenets and Sauvignons of Bordeaux, they looked at me with 
astonishment. To them, such kinds meant poverty. They only cared for abundance. 
In our colonies, with a limited consumption and at a distance from markets, only 
choice varieties are worth the trouble of cultivation. From these kinds, well selected, 
300 ^llons per acre may be counted upon. The annual cost of maintenance of an acre 
of vines in Australia — and at the Cape, I believe — can be set down, vintage included, 
at from £4 to £7 an acre ; £4 in the warm districts, where the sun kills the weeds, and 
£7 in the moist ones, where cultivation requires more labour. Counting the value of 
the wine at vintage time at two shilling a gallon for the grower, it leaves him over £20 
an acre, a sum which no other cultivation can give. Really good wine bought at that 
price at the Antipodes leaves sufficient Profit to all the hands it has to pass through, 
and can compete with any in England. To my knowledge, Australian wme has lately 
been imported in bulk both into France and Switzerland. The cost in the first 
instance, includinfi^ freight from Melbourne to Marseilles, duty in France, railway to 
Versailles, and all commission and expenses en route^ amounted to under elevenpence 

f)r gallon ; from Melbourne to Switzerland, also all told, about tenpence per gallon, 
mention this to prove that Austr^ia can now take her share in the wine trade of 
Europe. The security that no one needs in her beautiful r^ons to have recourse to 
falsification may cause that share to become a lar^e one. 

On the subject of the phylloxera I will not fatigue you with statistics, which have 
often been presented to you in other places. To indicate its importance, it is sufficient 
to repeat that two millions of acres of vines have been more or less destroyed by that 
insect in France ; that in 1884, 400 millions sterling were computed to have been lost 
to her public estate ; and that from 1875 to 1887, 152 millions sterling have been 
disbursed by her for forei^ wines and dried grapes. 

Before such figures, it is not surprising that France, with the energy of despair, 
should set to work to reconstitute her vineyards. Three different methods are 
resorted to in order to cope with the pest, viz., submersion, the application of 
insecticides — ^bisulphide of carbon being injected into the ^ound, and the introduction 
of American varieties. The first remedy, only possible m low-lying lands, protects 
about 60,000 acres of vines. The second, of too expensive a nature to be usea except 
where the worth of the vine justifies its cost, defends about 170,000 acres. The third 
method, the most practical — namely, the substitution of the numerous species of the 
American vitis for the vitis vinifera, which was the only si)ecies hitherto cultivated in 
Europe — has been applied to 400,000 acres. 

But France is not the only country where the fight against phylloxera is taking 
place. All are invaded, and all are preparing for their defence. Everywhere the 
introduction of American vines seems to be in the ascendant. In Hungary, where, if 
we can rely upon a French report just published,* out of a total area of 1,000,000 acres 
of vines, 300,000 acres either nave been already destroyed or are dying from effects of 
the phylloxera, the Hungarian Administration distributes to her vignerons 2,200,000 
cuttings of ripariaa, soloniSj and jaquez imported from the South of France, besides 
the American plants furnished by her eleven State nurseries. Italy, Spain, and even 
Turkey are propagating the American sorts. It is important that Australian vignerons 
should calmly consider the position, and not neglect any opportunity of mitigating a 
disaster — if it is to come upon them — and at the same time avoid rushing into hard- 
ships and expenses in view of an evil which they might altogether escape. 

* Kapport pr^ent^ par M. le Directeur de 1* Agriculture 2i la commission sup^rieure du Pliyllox&« 
(S^Dce du 17 Fdvrier, 1888X 



67 

As everybody knows, phylloxera is an aphis imported from America. The American 
plant being of more vigorous growth and possessing thicker bark, it lives without 
causing much injury to some of the numerous species of the American vitiSf whilst it 
destroys every one of the varieties of the more delicate vitis vinifera of Europe. 
Startii]^ from the fact of the resistance of the American vine, some French savants, 
and foremost amongst them Monsieur Planchon, formerly assistant to Sir Joseph Hooker, 
at Kew, and prematurely lost to science two months ago, suggested as a remedy, in cases 
where the insect hskd utterly ruined the French sorts, the plantation of American varie- 
ties. Planchon went to America to ascertain which were the most resisting varieties. 

Allow me to observe here that, up to the present moment, American vmes, which 
brought the |)est, are onlv allowed to be cultivated in localities proclaimed as being 
completely ruined by phylloxera. 

France takes the lead in viticulture. Once the possibility of reconstructing her 
vineyards is demonstrated, public institutions, public men like M. Gaston Bazille, 
landed proprietors like the Duchesse of FitzJames, all rival one another in organizing 
societies and contributing to the periodicals which spread information respecting the 
new plan of cultivation. For the last twenty years this work has been going on ; and, 
as a practical result, a vintage was gathered last year in the Herault, where the French 
vine had been annihilated by phylloxera. 

American vines are used in a twofold manner : as graft-bearers {porte-greffes) and as 
direct producers. In the first case, American varieties are reared in nurseries from 
seed or from cuttings, rooted out when of sufficient strength, grafted indoors on a 
table with French sorts, and then replanted, to form vineyards the fruit of which 
continues to supply the self -same wine as formerly, whilst the roots, being American, 
resist the phylloxera. In the second case, American plants are used, not grafted upon, 
and wine is made from the American fruit. 

Both systems of adaptation have their advocates and their antagonists. The main 
reproach to the first is the non-durability of the grafted plants. As time progresses, 
however, this objection seems to fall through. The difficulty with the second system 
is more serious, for the making of wine from the American fruit is, up to the present, 
at best, a n^ative success ; so it was publicly stated a few weeks ago by no less an 
authority than the reporter of an investigation committee appointed by the Agricul- 
tural Society of Lyons. In summing up, ne said that the solving of the difficulty, the 
desideratum which all are yet anxiously looking for, is the finding of a hybrid com- 
bining the resistance to the phylloxera of the American vine with the retention of the 
identical quality of the European fruit. 

The present active demand for American plants is the startingpoint of a new and 
important industry in France— the rearing of these new vines. There are American 
pl£uats en vogue quoted at £8 per hundred, and £60 per thousand (Herbemont d'Aurelles 
de Paladine). These are at present supplanting those which were in repute some time 
ago, and others will, in their turn, find and lose favour. Many landed proprietors 
have turned their denuded vineyards into nurseries : some of them derive large profits 
from the sale of cuttings and rooted plants ; and advertising these cuttings, plants, 
and the numerous machines invented for grafting, supports the periocficals that 
advocate the reconstruction of vineyards. In order to appreciate the American vine 
movement, the interests of the numerous men engaged in the supply of these plants 
must, to some extent, be taken into consideration, as also the anxiety of the inhabitants 
of the many provinces where the soil can grow absolutely nothing but grapes, who 
long for the success of any sort of vines. 

Considering that American viticulture is, with all possible facilities, yet a V^tcut 
d^&Aide in France, ought we in our colonies to embark in that difficult cultivation ? I 
have often addressed the question to competent judges, amongst others to the regretted 
M. Planchon. Invariably thoy have answered me : If you have the phylloxera, yes ; 
if you have it not, leave that trouble alone. 

The phylloxera has appeared at the Cape of Good Hope, but is reported to have 
been arrested by the vigorous action of the Government. Baron von Babo haa 
established, from seed, at Constantia, a nursery of those American plants which are 
at present considered the best. Amongst these he mentions the Herbemont, or at ' 
least a variety of it. The cultivation in schools by competent men, who observe what 
is being done in contaminated countries in view of the dissemination of plants should 
it become necessary to do so, is the right course to pursue. In the meantime. Govern- 
ments should do all in their power to prevent such dire necessity, and experiments 
should be confined to schools where failures are of less consequence. 

In New South Wales the phylloxera has been detected at Camden, fortunately an )i 
isolated vineyard. It is some three years since the dreaded insect was found there, ^ 
and we are led to believe, by the complaints in Australian papers, that nothing haa 
yet been done to destroy it. 

B 2 
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In VictoriA the phylloxera has made its appearance in one locality only, viz., at 
Geelong, where all the vines have been eradicated and ploughed up, at an expense of 
some £^,000. A bread area of country around the contaminated spot has been 
marked out where no vines of anv kind may be cultivated. Several years have elapsed 
since the first single invasion of the scourge, and to all appearance we may consider 
ourselves free from it. 

In concluding this paper, may I express a hope that, although conscious of many 
omissions, I have succeeded in convinci^ those amongst you who were not already 
aware of the fact, that the people of the British colonies have both the power and the 
will to produce wines of eminently good quality. Cultivating as we do only the best 
varieties of the vine^ we have an advuitage over many countries where to increase the 
vintage in quantity is the primary consideration. Let our motto always be : Quality 
alone, and quality for ever ! Thus may we hope to establish a foremost reputation in 
the markets, not only of the mother country, but of the wide world. 



ROYAL COLONIAL INSTITUTE. 

The following is a report of the discussion which took place at the Whitehall Booms, 
Hdtel M^tropole^ on Tuesday, June 12, upon the paper by Hubert de Castella, Esq., on 
"Wine-growing in British Colonies." 

The Chairman (Sir Frederick Young, K.C.M.6.}: I hope that at your leisure you 
will attentively read this paper, several passages m which, fearing that he might 
weary you, Mr. de Castella has omitted to read. We are honoured this evening by 
the presence of a distinguished nobleman who has recently paid an interesting visit to 
Australia and South Africa. I will ask the Right Hon. the Earl of Carnarvon to 
address us. 

The Right Hon. the Earl of Carnarvon : I do not think it is customary here to 
move votes of thanks, but I may say that all who have listened to the paper, and still 
more, all those who, as the Chairman has sud, have the opportunity of reading it at 
leisure, will feel that an interesting subject has been dealt with in an interesting form. 
We all know in this room Mr. de Castolla's name. There is certainly not an Australian 
who is ignorant of it, and probably a great many of those whom I see here have had 
the opportunity of drinking some of the excellent wine which he has grown on his 
vineyt^. The vine culture of Australia is one, and only one, of the many great 
industries in which that continent is now engaged. Every stop that I took when there 
I came across some fresh resource that was bein^ developed, some fresh cause of wealth 
that was being turned, so to say, into practiced account. I had the opportunity, 
fortunately for myself, of visiting the five colonies that make up the great continents- 
some of them more than once — ^and in some cases my visit was long enough to give me 
an insight into matters of importance. I admired all the sip^s of growtn, of wealth, 
of accumulated capital, and of political energy. Every ship that sails, every letter 
that goes, every newspaper that comes, every telegram that is despatched, every 
traveller that travels, every bale of goods that passes oetween Australia and the Cape 
and England, unite them more closely with each other, and make union no longer a 
question of option, but of necessity. 

The Chairman : I am sure I am expressing the sentiments of every one present 
when I say we are extremely obli^^ to Lord Carnarvon for having g^ven us the 
opportunity of hearing his views with reference to colonial matters. It is true the 
subiect on which his lordship has addressed us is not quite germane to the paper, but 
at the same time we must all be glad that the Royal Colonial Institute is able to afford 
a platform to one so distinguish^ in connexion with the government of our country 
as Lord Carnarvon — a platform from which he has given us the fresh impressions that 
he imbibed during his recent interesting tour. 

Mr. G. Collins Levet, C.M.G. : I mav perhaps be permitted to refer to one little 
matter which, owing doubtless to his modesty, Mr. de Castella has not alluded to. 
I refer to the fact that, on the occasion of the Melbourne Exhibition, Professor Reuleaux 
was honoured with the commands of the Emperor of Germany to present a valuable 
service of plate to the most interesting object in the Exhibition grown or manufactured 
in the colonies, and, after a lon^ and exhaustive examination of the various producte 
and manufactures', he unhesitatingly gave the service of plate to the wines of Mr. de 
Castella. After a tolerably lengthy experience of the colonial wines, nothing has 
struck me more than their remarkable excellence, considering the small quantity 
that is grown. The statistics are striking. In the whole of Australia about 2,300,000 
l^ons of wine were manufactured in 1886. When one considers how much wine is 
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produoed, even in the small wine-growing countries — leaving out of account France, 
Germany, Italy, and Spain — these figures strike one as being remarkably small. The 
population of Australia is about 3,000,000, and yet this small quantity of wine not 
only suffices to meet the local demand, but there are four or fiye growers introducing 
their wines into England with considerable commercial success. It appears to me that 
the Australians consume a very small portion of the wine they produce. In Paris, 
which has a population very much less than that of Australia, the wine consumed 
amounts to about 70,000,000 gallons a year ; yet, as I have said, the 2,300,000 eallons 
produced in Australia not only supplies the local demand, but, in spite of freight and 
the natural prejudice against a new article, a considerable quantity is shipped to 
En^^land, and the wine is growing in favour here year by year. This appears to me to 
indicate some want of local patriotism. At the recent Colonial and Indian Exhibition 
the excellent quality of the Australian wines was remarked upon, not only by the 
general public, but W specialists and experts ; and one grower showed me a sample 
which, coming from the best vineyards of France, would realize 180s. or 190s. a dozen. 
This is a remarkable thing to be able to say concerning a country where wine-growing 
is in its infancy. It seems to me that the natural market for an article is, in the first 
instance, the country where the article is produced, and that what is superfluous should 
be exported. If we could only ^et the people of Australia to drink their own wines, 
instead of British and foreign spirits, the outlook for Australia would, I think, be very 
much improved. 

Sir Chables Mills, K.C.M.G., C.B. (Agent-General for the Cape of Grood Hope) : 
Now that we have come away from the excellent champagne to which Lord Carnarvon 
treated us — ^to the vin ordinaire prepared for the consumption of colonists in Australia 
— I venture to make one or two remarks on the paper which Mr. de Castella has read 
this evening. I am sorry that in that paper he took such scant notice of the Cape 
Colony, which is, perhaps, the greatest wine-producing colony in the Empire. I will 
not go back into the history of Cape wines, but wiU say only a few words on the 
subject of the disrepute into which they werd brought 30 or 40 years ago. Before that 
period Cape wines were largely imported into this country, and were very much 
i4>preciated, and that state of things would have continued if it had not been for a 
prohibitive duty which Her Majesty's Government thoujp^ht fit to put upon them. 
That duty practically prohibited the importation of wine from the colony altogether, 
and the result was exactly what the last speaker wished to bring about for Australia. 
The wine producers and merchants prepared their wine for home consumption only, 
and made it of a very bad Quality ; in fact, they converted a large quantity into what 
is called " Cape Smoke,*' which is a very bad quality of brandy, and sold cheaply for 
consumption by the natives and the people of the towns. That is exactly what the 
last speaker advocated for Australia, but I would recommend Australian o^rowers to 
determine rather to produce their wines for the English market than for home con- 
sumption. It was about that time that a very distinguished and much-lamented 
nobleman was credited with a story with regard to Cape wine. It is said that some one 
offered him a quantity of Cape wine, with the assurance that if he drank it he would 
be free from gout. That disting^hed nobleman replied, " No, thank you, I would 
rather have the gout." Now there is no accounting for tastes, but for my own part I 
would rather have the wine than the gout. However, at that unfortunate time, as I 
may call it, the wine trade of the Cape Colony with this country languished under 
tiiiose influences, and at length died, and it had no chance of revival until within the 
last three or four years, when hopes were held out that the prohibitive duty which 
excluded Cape vintages — ^and, indeed, all colonial wines — from the English market 
would be abolished. Then it was that the confidence of the growers and of the people 
revived, and a determined effort was made to restore the quality of the wine to its 
former excellence. The Government took up the matter. They sent to Europe for an 
expert to teach the wine-grower how to cultivate his grapes, how to prepare the wine, 
and how to manipulate the juice of the fruit (which I need hardly say is the most 
delicate thing in the world to deal with) so as to make the wine acceptable to the 
people of this country and of Europe. Well, the expert came to the Cape, and his 
efforts were so successful that at the Colonial Exhibition of 1886 we really provided 
samples of very excellent wine. The quantity could not possibly be large, because 
there had not been time to ^ow it, but I appeal to those here present, who visited that 
Exhibition, whether the wine from the Cape was not most excellent in quality. It 
was a great misfortune, indeed, that that Exhibition was not protracted into the 
Jubilee year, instead of being closed at the end of 1886. The Cape was not only 
represented by wine : she had sent over raisins of the most perfect description also, 
which were sold on the spot at large profits, and which could have been disposed of in 
Any quantity if the supply could have been maintained. If that Exhibition had been 
extended into the Jubilee year, the Cape, as well as other colonies, would have made 
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successful efforts to have sent over exhibits, not only of wines and raisins, but of other 
products, which would have astonished the people of this country and of Europe, 
unfortunately, however, trade jealousies were aroused, and they prevented the con- 
tinuation of the Exhibition. The continuation of the Exhibition was repugnant to 
those who sold Cape wines, which ought to have been bought at Is. 6d. or 2s. a bottle, 
at from 408. to 50s. a dozen, giving it fascinating European names, such as ** Liebfrau 
milch." The trick was exposed, with the result that the commercial interests here 
resisted the prolongation of the Colonial Exhibition. But it was not only in regard to 
wine, but also with reference to diamonds, that trade jealousies were arous^. In 
jewellers' shops in the West End of London pure white Cape diamonds were sold as 
Brazilian at something like 40 per cent, dearer than the price commanded bv Cape 
gems. The consequence was that all through London the finest Cape diamonds were 
sold as Brazilian, and the inferior, or off-coloured, stones as Cape. The result was 
that the prolongation of the Exhibition was opposed, and the wine interests of the 
Cape Colony, and of all wine-growing colonies, suffered immensely. I think there are 
one or two points in connexion with the paper which Mr. de Castella has read upon 
which I may be permitted to touch, viz., the growth, the manufacture, and last, 
though not least, the sale of colonial wine in this country. With regard to the first of 
these, I need hardly tell those who are here present that the Cape oners every possible 
advantage in climate, area, soil, and in every possible requisite for the growing of wine. 
There have, no doubt, been mistakes made in planting. Farmers have laid down 
their vines in valleys on alluvial soil, which has g^ven the fruit an earthy taste ; but all 
that has been changed, and mistakes will not be repeated. Then, a^ain, we have to 
contend with the oidium. The farmers themselves by their untiring efforts, have 
successfully dealt with that disease; wherever it is discovered it is suppressed 
immediately. Phylloxera also appeared, but by the energy of the Government and 
the activity of the people that pest nas been stamped out, and mav be said to no longer 
exist. Now, with regard to the manufacture of wine Mr. de Castella has recommended, 
and I suppose he has done so after mature consideration, that an expert should be 
appointed to make a round of the whole of the wine-growing colonies and instruct the 
farmers in the growth and manufacture of wine. Now I must differ from him there. 
I do not think that any human being could possibly do that service for all the colonies, 
and if it is worth while for them to improve their wine industries, I sav each colony 
ought to have its own expert. The Cape possesses an expert of its own already. They 
have bought a large experimental farm, called Constantia, one of the most celebrated 
wine farms in the world, and the expert, who has studied the manipulation of wine 
both in Spain and Germany, is stationed there to give instruction and advice to the 
farmers, to visit their farms, observe how they manufacture the wine, and correct 
their mistakes. And now comes the question of the sale of the wine, and I hope I 
shall not offend anybody by stating what has occurred in this respect. A very short 
time ago a gentleman came home from the colony with the object of starting a colonial 
wine trade in London. He went to several of the large firms of wine merchants, and 
this is one of the offers that was made by one of tnese firms, viz., that he should 
pay £500 to have his wines included in their wine cards, and, on condition that he 
placed his wines in their hands at such a price as to give them 100 per cent, profit, they 
would retail his vintages. Now I ask you, ladies and gentlemen, how in the name of 
fortune any success could attend the sale of colonial wines in this country on those 
terms ? No matter how good the wines might be, if they were sent into the market 
with such a crushing burden they would not be sold as Cape wines, in competition 
with European wines. I would, therefore, strongly advocate, with regard to the sale 
of wines, that the colonies should establish their own depdts in this country — that they 
should consign their wines to those depdts, and so come as nearly as possible into direct 
contact with the consumer, in order that their wines may go pure and unadulterated 
to the purchasers, and that they may be retailed at a reasonable cost. That system of 
depdts is just as much a necessity as the system of establishing an association in each 
colony for testing the wines before they are sent home, and for fixing a reasonable 
price at which they shall be sold. The wines must be protected, both in the colony 
from which they come, and in England, where they are offered for consumption ; and 
if this is carriea out the wine industries of the colonies will grow and flourish. These 
are the only means, in my humble opinion, by which the colonial growers can hope to 
reap a profit, and the consumers in England expect to have a pure, imadulterated, and 
sound wine at a moderate cost. 

Mr. H. MoNCREiFP Paul : I should like to refer to one remark made by Mr. Levey. 
He said it is a strange thing that colonial wine is not consumed within the colonies. 
That has been a matter of surprise to many, but there is one very good reason for it, , 
and it is this, that we have not intercolonial free trade. For example. South Australia, 
could very well afford to send some portion of her wine to Victoria ii she could get it 
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admitted there free, but she finds that when she offers her vintages to Victoria the 
duty bars the way ; therefore her surplus comes to this country, and very often it is 
not fit for consumption here. There is one point upon which X should like to touch, 
and which has not been directly referred to in Mr. de Castellans very interesting paper 
— and it is this, that a great deal of the vines in Australia are grown by men who have 
come from certain districts in^uro^, and who cultivate a particular sort of grape 
simply because it was usual to do so m the places from which they came. These men 
have carried, as it were, a particular grape with them, without reference to whether it 
is suited to the new soil where they have settled down. The result is that very often 
they go on attempting to make wine from certain grapes which are not adapted to the 
soil in which they have been grown, and so the result is far from satisfactory. If, 
therefore, they could acquire the expert knowledge which pre-eminently exists at 
Yering, a very much better state of things would obtain all over the Australian wine- 
growing districts than characterizes them at the present moment. There are, of 
course, difficulties which are inseparable from the initiation and development of a new 
industry, but I feel quite sure that if the smaller growers in South Australia and else- 
where would devote more of their attention to securing the grapes that are best 
adapted to the soil of their various farms, it would be much better for themselves as 
producers, and an advantage to the colonies as a whole. The question of Federation 
has been alluded to this evening, and all I will say on that matter is this, that in my 
pinion intercolonial free trade — fiscal union — ^must be the base line of all Federation. 
This, as I have already indicated, has an important bearing on the development of 
the wine-growing industry throughout the Australian colonies. 

The Chaibman : It is now my duty to close this discussion by moving a cordial vote 
of thanks to the reader of the paper. Lord Carnarvon mentioned that he understood 
it was not usual to move such votes of thanks, which shows that his lordship has not 
been so frequent an attendant at these meetings as we should have liked ; but he told 
me only a little while ago that he hopes to be more often present with us in future 
sessions, and I am sure he will always receive, as one of our fellows, a hearty welcome 
at the gatherings of the institute. This is not the first time that the question of the 
subject of colonial wines has been brought before us, for I observe, on referring to our 
archives, that a paper on Australian wines, by the late Mr. Fallon, was read before the 
institute on June 20, 1876, and it is a curious coincidence that on that occasion I had 
the honour of presiding over the meeting. I think we are very much indebted t» 
Mr. de Castella for his valuable and very interesting paper. There are many points 
in it that are well worth the attention of all those who are engaged in the wine-growing 
industry itself, as well as of those who look upon its development as tending to pro- 
mote the general prosperity of the colonies.- I myself rather regretted, when listening 
to the paper, that there were not more references to the production of wine in the 
great Oape Colony, but that omission is easily understooa when we remember that 
Mr. de Castella, who is so well known in connexion with Australian viticulture, said 
that he only brought forward Australia as an illustration of the subject in hand, while 
the omission, if it be one, has been amply supplied by the excellent address we have 
had from Sir Charles Mills. I notice, amongst other things, that Mr. de Castella 
refers in his paper to the effect of duty on the wine trade. Now, at the time when 
there were differential duties between them, we of the Royal Colonial Institute were 
unceasing in our efforts to get the two standards for wines of low and high alcoholic 
strength amalgamated. I was rather surprised to hear Mr. de CasteUa express the 
opinion that the majority of the Australian wine-growers regretted the extension of 
the shilling duty to 30 degrees of alcohol, and that they would have been satisfied if it 
had been confined to 28 deip^ees. Another point which must be extremely satisfactory 
to every one who takes an interest in this question is the opinion expressed that a great 
change for the better has been observed in the preparation of colonial wine for the 
market. That, of course, is a most essential condition to its future development. It 
is obvious that in every industry, and especially with such an article as wine, the 
utmost pains must be ts^en to ensure perfection if success in the trade is to be arrived 
at. It IS no use, in any manufactured article, simply to produce that which is cheap 
and nasty ; and that applies most particularly to wine, 'riie aim should be to produce 
the highest quality of wine, and indeed of everything else, not only for the British 
market, but for every other market, home as well as foreign. It has struck me, in 
oonnexion with the subject, that the growth of the wine industries of the colonies 
means the creation of a demand for an immense amount of labour, and this alone will 
be a great factor in their prosperity. This demand for labour will not only arise in 
connexion with the cultivation of the vine, but it will also be required in the produc- 
tion of those materials necessary to the manufacture of and the exportation of the 
product of the grape, such as casks and other such like necessaries. The subject of 
casks is, I think, a very important one. It is absolutely required that Buch a delicate 
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article as wine shoiild be placed in receptacles made of a particularly choice and 
seasoned wood ; and I woula throw out the suggestion that the casks into which is put 
BO delicate, but at the same time so importuit, a product as wine, should be of a 
properly adapted and seasoned character, so that no prejudice can possibly be excited 
on that account. I have been rather unexpectedly cal^d upon to occupy the position 
which I do this evening, and I think it would not he ^me of me to go very deeply into 
the questions raised in the paper itself without having prepared myself to enter into 
all the important topics refen^d to by Mr. de Gastella. I am certain, however, that 
if it is read with the attention it deserves, as I am sure it will be — although I am sorry 
that only portions of it have been presented to us to-night by the lecturer in his desire 
to save time — those who study it will find in its pa^es, not only a good deal that is 
interesting, but also much that is most valuable and mstructive to study and to reflect 
upo n. I have great pleasure in proposing a cordial vote of thanks to Sir. de Gastella 
for his very interesting i)aper. 

Mr. DE Gastella having acknowledged the vote of thanks and proposed a similar 
vote to the Ghairman, the proceedings terminated. 



The following letter subsequently appeared in The Coloniea cmd Iniia, newspaper : — 

"WlNB-QBOWINQ IN BRITISH GOLONIES.'' 

London, May 13, 1888. 

1)eab Sib, — ^The reading of the above paper and the discussion thereupon having 
absorbed as much time as I thought fair to the audience, I omitted to refer to two 
points which I feel in duty boimd to place on record for the benefit of my fellow 
workers in connexion with the above industry. 

One of the speakers, who I believe left Australia some five years ago, deplored the 
small consumption of colonial wine by the colonists themselves. This reproach might 
have 
little 

of colonial 

700 dozen within twelve months. The white wines have superseded European hocks 
and Sautemes. 

The other point that I reeret having omitted to mention is that when, at Vefour's 
well-known restaurant at the Palais Koyal ten davs ago, I happened to glance over 
the wine card, it ^ave me no small pleasure to fiend that ** Les vins d'Australie '' were 
accorded a promment place. I asked for some, and Judged it to be a New South 
Wales wine of excellent quality. On making inquiry, I found that the proprietor had 
a friend in Sydney who had selected the wine : ne expressed his satisfaction with it, 
and his anxiety to have a further supply. I believe that the Gontinent will do much 
to teach England how to appreciate the produce of her own colonies. 

I remain, &c., 

J. S, O'Halloran, Esq., Secretary, Hubebt db Gastella. 

Royal Colonial Institute. 
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PROPOSED COLLEGE OF YITICULTURE. 



Sib, 

At a special meeting of the Rutherglen and Murray Valley 
Vinegrowers* Association, held on Saturday the 29th Septemher, to 
consider an offer, made by Messrs. Federli and Bragato, to settle in the 
district and instruct the vinegrowers in all the processes of vine- 
growing and wine-making, both in the vineyard and cellar (and who 
produced testimonials speaking highly of their ability, respectability, 
and thorough knowledge of what they proposed to undertake), it was 
unanimously resolved that a committee be appointed, consisting of the 
following members of the association, to consider the offer, and to take 
such steps as they thought necessary, should they approve of it^ to 
bring the same under the notice of the Government. 

Geo. Suthland Smith, All Saints. 

George F. Morris, Fairfield. 

George Graham, Netherby. 

Alex. Caughey, Mount Prior. 

L. Levin, Lake Vineyard. 

Hugh Fraseb, Olive Hill. 
To J. J. Shillinglaw, Esq., 

Secretary Board of Viticulture. 

Notice of Motion by Mr, Catighey. 

The committee, having met, now submit the result of their delibera- 
tions to the Board of Viticulture: — 

1st. That as the Vegetable Products Commission, the Board of Viti" 
culture, and the late Conference of Vinegrowers, as well as the Govern-' 
ment themselves, are all agreed that experts should be imported, it 
seems to this committee that time and money can both be saved by 
employing these gentlemen on the terms proposed, provided the Govern- 
ment are satisfied that the source from which the credentials and testi- 
monials are issued is reliable. On referring to their offer, it will be seen 
that they only ask an engagement for one year on very moderate terms, 
whilst there is no doubt if capable experts were brought out from 
Europe, they would, probably, expect a lengthened engagement, a higher 
salary, and, no doubt, their expenses out — and then might not be the 
right men. 

2nd. The proposal that the Government should provide a small quan- 
tity of land, say 100 acres, and go to the preliminary expense of plant- 
ing a small acreage of vines each year under their inspection, and 
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tdtimatelj provide cellar accommodation, would, in the opinion of this 
committee, be a mere temporarj advance, as the vineyard and all 
improvements would remain the property of the Government, and in a 
few years would be more than seft-supporting, whilst, in the meantime, 
it would be a most satisfactory school for teaching the latest methods of 
working a vineyard to the best advantage. 

3rd. It will be observed that the vinegrowers are prepared to pay for 
Any special services of these gentlemen. 

4th. In almost all vinegrowing countries, say France, Germany, 
Austria, Italy and California, the respective Governments support and 
encourage these viticulture schools, and they have proved most success- 
ful. 

5th. Land in the neighbourhood of Rutherglen can be pointed out 
(now in the hands of the Government) admirably adapted for the 
purpose. 

6th. That this Board support the resolution of the committee of the 
Rutherglen and Murray Valley Vinegrowers* Association, with the 
addition that it is understood that the other vine-growing districts shall 
participate in the services of the experts to be appointed, and join said 
committee on a deputation to the Government to be held on Friday 
19th October, at 11.30 o'clock. 



Rutherglen, 
Sir, 26th September, 1888. 

Having had the opportunity of inspecting some vineyards and cellars 
in your district, we came to the conclusion that there is scope to 
utilize our scientifical and practical knowledge in viticulture and wine 
making, and thereby we conjointly beg to ojffer our services to your 
Association on the following terms. The duties that we are prepared 
to perform are : — (a.) The management of an experimental vineyard, 
and the establishment of an ampelographic collection, (b.) The analysis 
of soils and wines, and microscopical analysis with regard to animal 
parasites and fungi attacking the vines, (c.) Imparting knowledge by 
lectures on the treatment of vines and wines on scientifical and practical 
methods, (c?.) Assisting practically individual vignerons in their vine- 
yards and cellars. The terms on which we are prepared to perform the 
duties above specified, from A to C inclusive, are Four hundred pounds, or 
Two hundred pounds each per year, and for the duty under letter D 
(practical assistance to vignerons in their vineyards and cellars), we 
expect each a fee of 10s. per diem. 

We beg to enclose copies of our testimonials, with the hope that this 
proposition will receive your kind consideration. 

G. B. FEDERLI, 
ROMEO BRAGATO. 
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Scheme for the institution of an Experimental Viticultural Station with 

Theoretical'pr optical School, 

The objects of the Experimental Station ought to be: — 

(ff .) The study of vines for their classification and selection, and the 
more convenient system of their cultivation. 

(^.) The study of the different varieties of vines existing in the vine 
yards of the district in order to ascertain which are those best adapted 
to the conditions of soil and climate, and to be recommended for future 
plantations. 

(c.) The experiments in wine-making with the twofold object of as- 
certaining which vines are best adapted to produce good wines, with 
special attention to fine clarets; and to ascertain the best methods of 
making the wines in order to obtain a uniform class of wine throughout 
the district. 

(rf.) The chemical study of the local wines with the object of ascer- 
taining their merits or otherwise, and the researches on their patho- 
logical alterations, and the means of preventing and curing them. 

(e.) Chemical analysis, at the request of individual vignerons, on the 
wines and their secondary products. 

(y!) Practical experiments on the cultivation and training of the 
vines and on manures. 

(^.) The study on animal parasites and fungi attacking the vines and 
other plants, and the means of their destruction, with special attention 
to the phylloxera in the future interest of the industry. 

(A.) The diffusion of the knowledge of good cultivation of the vine- 
yard and the best methods of wine-making by publications, conferences, 
and practical demonstrations. 

The object of the school ought to be the practical teaching of viti- 
culture and wine-making to young men in order to make them intelli- 
gent vineyard overseers and good cellar foremen, and so become coadjutors 
in the good work of the experimental station by adopting the rational 
system learned at the school, and report the results. 

Means required. 

The experimental station, to be useful, ought to have at its disposal — 

(1.) One piece of land of at least 100 acres in extent, to be gradually 
cultivated so that the returns from the vineyard and nursery should 
largely contribute to the maintenance of the school. 

(2.) A cellar on the said ground constructed on rational principles, 
for the making of wines and their preservation. 

(3.) All implements required for the working of the vineyard, nursery, 
and cellar. 

(4.) A small oenochimic laboratory with all appliances required for 
analytical researches on the wines. 

(5.) A cabinet of microscopy for the study of the diseases of the 
vines and other plants, and the alterations of the wines. 

(6.) A small library relating to viticulture and agriculture. 

(7.) Appliances for meteorological observations. 
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The Fruit-growing industry of this Colony being of considerable 
importance, and being likely to increase as the area of land under 
crop extends, it is advisable that fruit growers should be placed in 
possession of all available information to enable them to grapple with 
the numerous insect and fungus pests that have hitherto caused such 
damage in our orchards. 

The following Eeport, therefore, of Mr. Henry Tryon, recently 
published as a Parliamentary Paper with the title, *' Inquiry into 
Diseases affecting the Fruit-trees and other Economic Plants in the 
Toowoomba District," being considered too valuable to be simply 
confined to the shelves of a parliamentary library, is issued in the 
present form by this Department, with the permission of the Honour- 
able the Secretary for Public Instruction. 

M. HUME BLACK, 

Secretary for Public Lands. 
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Brisbane, October, 1889. 
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INSECT AND FUNGUS PESTS 



TO THE HONOURABLE THE SECRETARY FOR POBLIC INSTRUCTION. 

Queensland Museum, 

Brisbane, 20th July, 1889. 

Sib, — I have the honoTir to forward the accompanying " Inquiry 
into Diseases affecting the Fruit-trees and other Cultivated Economic 
Plants in the Toowoomba District," undertaken in pursuance of verbal 
instructions received from the Honourable the Colonial Treasurer on 
the 25th January, 1880. 

For the immediate purpose of this inquiry I proceeded to the 
Toowoomba district on the day on which my instructions were received, 
and between this date and the 0th February inspected the following 
gardens and cultivations thereof — viz., those occupied by- 
Mr. Bushnell, Isaac street. 

Mr. Buziko, Alderley street. 

Mr. "W. Feljenhauer, Alderley street. 

Mr. H. Gorman, Crone street. 

Mr. Gregory, Drayton. 

Hon. "W. H. Groom, M.L.A., Euthven street. 

Mr. Hanley, Paradise, Drayton. 

Mr. C. H. Hartmann, Eange Nursery. 

Mr. Heissle, Hume street, Middle Eidge. 

Mr. H. Hertzer, Middle Eidge. 

Mr. W. Hitchcock, Mount Pleasant. 

Mr. J. Holmes, Ballard's Camp, Highfields. 

Mr. H. Hyer, Crone street. 

Mr. W. Ejing, Bridge street. 

Mr. Lehnemann. 

Hon. W. Miles, M.L.A,, Eaceview (gardener, Mr. Lowe). 

Mr. Miller, Highfields road. 

Mr. G. Noss, Main Eange. 

Mr. H. Eoessler, Crown street Gardens, Highfields road 
Gardens, and Gowrie Creek Gardens. 

Mr. G. Searle, Eose Hill Gardens. 

Mr. J. T. Smith, Herries street. 

Mr. M. Stenner, Middle Eidge. 

Hon. J. Taylor, M.L.C. 

Mr, C. Volker, Kline street. 

Mr. A. Voss, North street. 

Mr. F. Wokner, Bridge street. 
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This inspectioii was resumed on ISth February and continued during 
the following day, when the gardens occupied by the following gentle- 
men were visited : — Mr. W. Baynes, Spring Lawn (Mr. H. Hopkins, 
gardener), Mr. H. M. Nelson^ Main [Range. The occupiers of the 
gardens and cultivations alluded to were wherever practicable inter- 
rogated. 

In addition to this, evidence was taken from Mr. Bange, Back 
Plains, Clifton ; Mr. B. Crow, senr. ; Mr. E. K. Fraser, George 
Street ; Mr. G. W. Griffith, Mr. R. Green, Mr. A. McDowaJl, Mr.J. 
B. Bobinson, West Swamp ; and Mr. H. L. Pentecost. 

It is evident on consideration of the time occupied by these inspec- 
tions, that though many of the gardens and cultivations were visited 
more than once, none were thoroughly examined. It may, thierefore, 
occur that some o^ tie pests of vegetation have been overlooked diiring 
this inquiry. 

It may be t)bjected that undue weight is given to plant enemies 
whpse influence is little felt by the cultivator. These, nevertheless, 
inflict considerable damage, although this £act may not be app'feciated 
by those who have never harvested a crop free from the dimiaishment 
in amount or deterioration in quality which is inseparable from their 
presence. 

Agreeable with the practice of those who in other countries have 
3ealt with analogous subjects of inquiry, the features presented by th^ 
different pests have been treated with some minuteness of detail. It 
is only when thus fully characterised that their position caii be defined 
amongst the many thousands of insects and fungi which our fiiuiia arid 
flora comprises. By this method of treating the subject, too, the 
labours of future inquirers will bo lessened, for they Will ndw have the 
materials for tracing the connection, if any, existing between the 
diseases with which they are called upon to deal with what is previously 
known. The records of the Privy Council inform us that when in 1788 
there appeared imminent risk of introducing into the United Kingdom 
the Hessian Fly from America, it was discovered that there existed no 
description, nor was any forthcoming, by which this insect could be 
distinguished from the host of its innocent congeners. Until recently 
the characters of the Apple Bark Scale have never been fully set forth, 
and hence it is that a knowledge of the measures which have been 
adopted for its extermination caii only be acquired by perusing the 
literature relating to at least six nominally different insects. 

It will be noted that the reports of previous writers oil vegetable 
pathology have been frequently laid un,der contribution. This has 
been done because the statements which they contain are often a 
propos and because they embody final conclusions. In quoting the 
titles and authors of these reports wherever occasion arises, endeavour 
is again made to facilitate the labours of future workers. 

It may seem that more than due prominence is given to the con- 
sideration of pests which have not yet become established in the 
orchards of Toowoomba, nor, in one instance, even elsfewhere in the 
colony. This course has been adopted because their presence there 
may at any time be expected, and insomuch as the histoiT; which has 
attended their visitation in other countries may be repeated also in 
this, it is expedient it seems that when they do come they may be 
promptly dealt with. 
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Crops after being harvested are still, as you are aware, subject to 
tile injurious attacks of various injects, but a» tkeir consideration may 
be profitably d>ealt with in a separate inquiry^ it is for the present 
postponed. 

Cansiderable stress has been luid upon the conditioxis under which 
plants are grown at Toowoomba,- since such conditions, as i» w^l 
known, modify the extent of the injuries due to disease to which plants 
are subjected, even when they do not determine, its very ezistence. 

Some special consideration has been given to the natural &^s 
of the pests of vegetation. This is because experience shows that 
the fact — that it is more profitable to assist nature than to thwart her 
in preserving that equilibrium in anitnal life on the maintenance of 
which success in agricultural operations partly depends — seems hitherto 
to have, here, escaped recognition. 

I would especially poii^t out that the remedies mentioned in cpn- 
nection with the different plant ailments are not such the prc^ctical 
utility of which has always come under my observation, but are thoae 
which have been recommended for cQntej;iding with either identici^ 
pests, or those of analogous habits, in other countries an4 often as the 
outcome of elaborate experimentation. 

In conclusion, I have to express thanks to the Museum authorities 
for having given me permission to visit ToowQomlvi, and also for 
allowing me to conduct a large series of experiments undertaken for 
the purpose of investigating the life-history of the fri^it-fly, a^4 fp^ 
establishing its precise relation to quite a number of f raits which it was 
known to attack : also to the Colonial Botanist, whose assistance in 
forwarding specimens of various Blights to England for purposes of 
nomenclature has been very material. The Hon. W. Macl^y, Dt* 
T. L. Buncroft, Mr. L. A. Bemays, Mr. H. Boessler, and My. &. Searjpi, 
are others to whom the report is indebted. 

With the above exceptions, my duties at the Museum, and those 
imposed upon me by my conuection with the Intercolonial Rfi^bit 
Commission of New South Wales and Stock Qisease Board of this 
colony, have so fully taken up the time set apart for official work that 
the preparation of this report has largely occupied my leisure, which 
has had, too, to meet the claims of other urgent business on its expendi- 
ture. It has happened, therefore, that the prosecution of this inquiry 
has been unduly x)rotracted ; at times it has even been practicaUjr 
suspended. 

I have, &c., 

HENRY TETON. 



INTROIDUOTION". 



PEEVJEOUS INQUIRIES. 

With the exception of inquiries conducted by private individuals^ 
efforts to investigate the diseases of plants cultivated in the colony 




of this Board during 1875-7 amounted to £2,600. It brought up four 
Beports, the first relating to its work up to 30th June, 1876, the second 
dealing with the interral between this date and 30th June, 1877, the 
third in 1878, and the fourth dated 26th March, 1879. 

Restricting our attention to its labours in the domain of Plant 
Disease, we find that these may be fully summarised as follows : — 

General recommendations. — The prevention of new diseases, by 
giving effect to the following suggestion : — " In reference to the intro- 
duction of diseases and insects injurious to vegetation through the 
importation of infected plants, the Board is of opinion that it would 
be desirable to have all imported plants carefully inspected, and if 
found diseased, subjected to such treatment as will prevent their spread 
to other plants here " (vid, Eeport, 1877, p. 2). 

Pip Fruifg. (Apple, Pear, Quince.) — The Boai»d failed to report 
even the mere existence of any disease affecting these. 

Stone Fruits, (Peach, Nectarine, Apricot, Almond, Plum, &e.) — 
It reported the mere existence of the " grub," in some cases, in the 
peaches of East and "West Moreton and the Darling Downs, and of 
" disease " in those of Rockhampton. 

Citraceous Plants. (Orange, Lemon, &c.) — It reported the mere 
existence of " parasites *' affecting the Orange in the East and West 
Moreton, and Darling Downs districts, and made the following state- 
ments concerning " a disease of the bark,'* " scale insects," and a 
special leaf fungus, as occurring in orange trees. 

(1) ** The Orange family suffer occasionally from a disease of the bark 
near the root ; a gummy secretion exudes and the tree dies. This happens 
occasioDally after a slight bruise from a gardener's tool. The disease has not 
been carefully examined." (Report^ 1876, p. 16.) (2) " So long as plants of 
the orange family keep free from scale insects, they thrive in any situation." 
(Ih. p. 16.) (3) " The common lemon generally shows a fungus ccrowth in 
the structure of the leaf, producing a yellow rough scab. This fungus 
probably pervades the structure of the plant, and its examination might 
yield materials worth knowing {sic)." (lb. p. 16.) 

The Vine, — The Board, in addition to circulating a pamphlet on 
Phylloxera, reported as follows : — 

" The varieties (of grapes) principally grown, and which have proved 
themselves most successful, are the Isabella, Black Hambro', B. Prince, 
Sweet Water, Royal Muscadine, Hermitage, Muscat B. Cluster, Wantage, 
Scuppemong, and others. Oidium has appeared in all districts but the 
Mitchell, which, up to the present time, has oeen free.f rom all disease. The 
only varieties which have not been attacked by oidium are the Isabella and 
thp Scuppernong, and in some districts B. Hambro*. The use of sulphur 
has been the only means employed ; and although it has not had the effect 
of eradicating the disease, it has succeeded in keeping it under very con- 
siderably. It is not subject to other disease, or parasites, when proper 
attention is paid to it" (vid. Eeport, 1876, p. 18). 

Other Fruits. — The Board failed to report the existence of 
disease, affecting any of them. 

Vegetables. — The Board discovered the existence of the aphis on 
the cabbage in every district to which its inquiries were directed. 
It repeats several suggestions which it has received relating to the 
destruction of this pest, and gives its own conclusions as follows : — 
** The leaves first observed affected with aphis, or the entire plant, 
should be removed and biimt. After the plants suffer much ajl 



remedies are ineffectual" (vid. Eeport, 1876, p. 15). It states that 
'^pumpkins are attacked by a small red beetle" and that " Gidea 
ashes have the effect (of driving this pest away) when sprinkled on 
the leaves when wet" {Vid. I. c). Also concerning the leaf fungus 
of this plant and its cure : — ** To destroy the fungus which produces 
the white mould on the leaves of the cucumber and pumpkin, 
watering the surface of the leaves with two ounces of salt in a gallon 
of water, or a weak ley of ashes, or dusting over with sulphur, as in 
the vine disease, will be curative." 

Gereah: Wheat, — In its first report the Board merely announces 
the fact that ** wheat is said to become rusted in alluvial flats in 
the Moreton 9,nd Darling Downs districts — white wheat suffering 
most,** and that with the exception of ** rust and smut," which have 
attacked the wheat in these districts, it is free from disease. CVid, 
Report, 1876, p. 14.) In its second report the Board confirms the 
results arrived at by Dr. Schomburgh, in Adelaide, as to the identity of 
the rust fungus of wheat grown in Australia with that of the wheat of 
Europe, and therefore the propriety of using the same method of 
treatment in both places. In report No. 4 the importation of seed 
wheat from Mexico and Southern Europe is announced. Maize. 
— The Board reports that this cereal " does not suffer from disease," 
but that " Mr. Ratcliffe, of Oxley, mentioned sugar-cane rust 
attacking maize grown on old cane lands" (vid. Eeport, 1876, p. 14). 
This ends what the Board reported concerning the cultivated plants 
embraced in our inquiry.* 

* The remaining work of the Board concerning the diseases of plants is the 
following : — 

Pasturage. — In the prosecution of an inquiry into an alleged deterioration in 
the quality of the grasses of our pastures, It was led to undertake a series of experi- 
ments to test the relative value of indigenous grasses as food for stock, by com- 
paring their behaviour under cultivation with the appearances which they 
presented under their natural circumstances of growth. The deterioration was 
found to be due to overstocking and consumption by marsupials. It also sought to 
improve the pastures by the introduction of fresh fodder plants. 

Sugar Cane, — The Board reports an epidemic of sugar-cane rust occurring 
throughout the colony in June, 1875, and gives a report, by Mr. R. Muir, detailing 
the results of his visit to the rust-infested districts of the colony {vid. Report, 1876, 
pp. 23-28). The origin of this rust disease is reported on by Mr. R. Muir, by 
Mr. W. Hill, Mr. K. T. Staiger, and Dr. J. Bancroft. The first of these finds that 
it is caused by special meteorological events, and that the susceptibility of the 
sugar-cane arises from its being grown in soil which is either too highly manured 
or naturally too richly endowed with nutrient elements. Mr. Hill finds that it 
arises from the same cause, but that the susceptibility is due to the resistance to 
acclimatisation which plants introduced from a tropical to a temperate climate offer, 
and their consequent enfeebled growth {vid. Report, 1876, p. 28). Mr. Staiger finds 
that the disease is in its later stages decidedly a fungoid one, that it is caused by 
climatic events, but that the susceptibility of the sugar-cane is due to the previous 
removal from the s )il by it of elements required for its proper growth, and not 
by the soil being unduly rich {vid. Report, pp. 28-31). Dr. Bancroft makes two 
special reports, illustrated by plates, both of which relate to the fungoid nature of 
the disease. In the first he describes the microscopic appearances presented {vid. 
Report, 1876, pp. 10-2023, Pis. I'and 2) ; in the other he traces the fungus, which ho 
notices in the first report, to the attacks on the sugar-cane of a small acarus. He 
also bases a course of treatment for the "rusf on his discoveries, and narrates 
experiments conducted by himself in support of his recommendations {vid. Report, 
1877, Appendix K., p. 12-13, PL 1) . The Board also alludes to the introduction of 
the Pou Blanc on sugar-cane from Singapore ; and Dr. Bancroft specially reports 
on this, and illustrates its appears^nce and mode of occurrence on the plant (vid. 
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InyestigstionB -conducted by private individuals are confined to 
those wbich have been prosecuted by Dr. J. Bancroft. The following 
is a brief sammary of these : — Citraceoue plants — He notices in June, 
1879,* the occurrence of several scale insects on citraceous plants, 
under the following designations : — The "Ftnna scale'* (either -Chio- 
naspis Citri or Mytilaspis Gloveri — H.T.), *^fhe large hemispherical 
soaie** (probably Lecanium Ole© — H.T.),^^ Limpet scale** (probably 
AjspidiotuB coccineus^ — H.T.), ^^ Bed-cap Linnet scale** (probably 
Aspidiotus ficus — H.T.), " White pmodery scale ** of bark (probably 
male of a Chionaspis — H.T.). 

Banana Disease, — ^At the same time Dr. J. Bancroft notices his 
discovery of a diseased condition not only affecting the banana, but 
also several important garden plants. On the roots of these he finds 
numerous swollen bodies, which contain cavities in which reside 
nematode worms (».^., animals allied to the paste eels — Anguillula) 
or are occupied by flask-shaped bodies, filled with young worms of the 
same class, and ova in which the embryonic nematodes are plainly 
visible. This disease, which he fully describes and figures, he names 
the Mash Worm Disease^ (vid. Op. ci7.„pp. 9-11 and plate). 

'Wkeat.-^Dr. Bancroft has also experimented during many years 
with a view to discover a rust-proof wheat, suitable for growth in 
the colony. The results of his investigations in this direction have 
been cominunicated to the public in a paper entitled " Experiments 
with Indian Wheats in Queensland." t 

Maize, — His most recent investigation is designated ** An inquiry 
into the Maize Disease of the Caboolture District."J In this Dr. 
Bancroft arrives at the conclusion that this disease is caused by the 
attacks on the maize of the caterpillars of a small moth, Qonogethes 
pnnetiferelis, Q-uen. 

The incentives to inquiry, on the part of private individaals, 
have been afforded, (1.) By the Government of the colony offering, 
in '1878, a reward for the discovery of an effectual remedy for 
rust in wheat ; and by its reprinting, in 1886, by permission of the 
Government of Nev? Zealand, the "Interim Report" of Prof. T. 
Kirk, P.L.S., on the " Fruit Blights and Diseases of Truit Trees," 
prevalent in that colony. (2) By the action of L. A. Bernays, 
P;L.8., in urging the claims of economic entomology, and especially 
that province of it which relates to plant pests, upon the attention 
of students. § 

Report, 1877, p. 2, PI. II). [It does not appear that the insect depicted by Dr. 
.Bancroft on the plate illustrating this report is the leery a sacchari. In 
Report No. 4 Mr. D. Macpherson mentions a second "white louse" as introduced 
in cane from. Jara. In Mauritius Pou Blanc is applied to several sugar cane 
insects. — H. T.] 

Banana. — The Report for 187fi contains the statement of a conclusion arrived 
at by Dr. J. Bancroft that the so-called rust of the banana is of fungoid origin. 
{Vid. Op. cit., p. 31-2.) 

• '^Diseases of Animals and Plants," by Dr. B'ancroft. A lecture delivered *t 
tke Divinity Hall, Brisbane, 16th June, 1879. 

t Proc. Roy. Soc, Qd., vol. I., pp. 176-180, Brisbane, 1885. 

"t Op. Ht., vol. III., pp. 108-ill, Brisbane, 1887. 

§ Vid. ^'Economic Entomology,*' a paper read before the RoyalSociety of 
Queensland. {Vid, Proc. Roy. Soc. Qd., vol.11., p. 13. 



THE SOIL OF TQ0W0QM;BA. 

JJIp statement concerning the ^meclianical or chemical constitution 
of the Too\j7oomba soil seems ever to have .been published, mi an 
analysis of " super soil,'Vwhich Mr. H. Symes was iiistrumpiiital i^ 
obtaxning in November, 1879, the results of which are before us, thrown 
,l)ut jittle light on the subject. The influence therefore of the soil of 
the district on the growth of or on the occurrence of diseases in culti- 
vated plapts cannot be defined with any certainty. 

A chemical analysis, if conducted by the use of solvents not 
:gping deeper than those naturally acting in soils bearing vegetation 
—a limitation fisually insisted upon by agricultural cherniats n'ow-a- 
diiys-r-would teach us what plant food was available for cultural pur- 
poses, ^hilst a mechanical one would point out to what extent the 
value due to the presence of this food material would be modified by 
.physical conditions proper to the soil itself. Por instance, mechanical 
analysis would show to what extent the food material was accessible 
to .the roots of a growing plant which, by chemical analysis, had been 
found to be present in abundance, and by this means we should dis- 
cover the reason why two soils containing a like amount of food 
material were, as judged from the quantity tind quality of plants raised 
on them, of very different value — a fact easy to be understood by 
this consideration, amongst others, that the degree io which the 
chemical peculiarities of a soil can be exercised for the benefit of plants 
growing upon it is directly proportionate to its fineness, or the extent 
to which those parts which are soluble under the ordinary process 
of growth, and those which are insoluble also, are divided. The imi- 
portant part which the fineness of a soil exercises may be best under- 
stood on consideration of the fact that a large part of, the food 
substance of plants which it contains exists in a fixed or absorbed con- 
dition, not being extracted even by large quantities of water ; arid that 
in order that the plant may obtain it this food substance must be 
operated upon by the carbonic acid which the roots exhale, and at 
those points of contact which these roots, for the purposes of acquiring 
food, make with the soil, that is at the tips of their root-hairs. It is 
therefore necessary, if all the root hairs are to be functionally active, 
or in other words, if vigorous growth is to t&ke place, that these 
.absorbed food substances should be as generally distributed in the soil 
as possible ; and this distribution is directly related in its extent to 
the fineness of the soil, since these bodies, as has been suppose^d, 
occur as extremely fine coatings on the surface of its particles.* 
So, too, the simple investigation of the amount <)f water which a soil 
can absorb yields results of immense importance to the agriculturist, 
since its/fertility is largely dependent on the moisture which at any 

• •   ■■- - iiii I !■ jjii.i II I-  r ~n — -* 

* PTactical iUustratiQn of this last proposition may be found in what is observed 
at.Southport, near the jetf^ there, at which spot a black sandj soil is exposed, belojv 
the level of high water. Fresh water continuously percolates through this soil 
without diminishing the extent or intensity of its colour in any way — and it may be 
used as a filtering medium, and yet the substance on which this colouring depends 
is limited to the surface of fine particles of silica — pf which :the bulk of the'sbll is 
composed. This fact may be discovered by heating some of this soil, when, as a 
result of this operation, its blackness will give jise to snowy whiteness ; or by noticing 
the changes anected there — in Nature's laboratory — by the action of the chemical 
sabstaixces dissolved in sea water upon it, the denudation of this black soil . by the 
salt water giyihg rise to the showy white sand of the sea-shore. So again may this 
particular Mack soil be reconstructed from the latter* 
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time it contains, and its ability to support vegetation during tlie 
prevalence of drought, on its value as an absorbent of aqueous 
vapour. On the other hand, its power of arresting the passage of 
water through it, or in other words, of retaining it, may have a 
highly deleterious effect on vegetation. Clay in its natural state, 
such as exists in the subsoil at Toowoomba, is an instance of the truth 
of this assertion. 

Returning to the subject of the chemical constitution of the soil, 
the importance of the ascertainment of this is obvious when it is 
borne in mind that all plants derive the greater part of the material 
of which they are built up from it. The composition of particular 
plants being, generally speaking, definite within certain limits, by 
knowing what the soil contained we should have some indication of 
what plants it was naturally best suited to support, or what substance 
was required by it in order to render it fertile in respect of a particular 
crop for the growth of which it was not naturally adapted. 

As far as we could ascertain, no one, at the time of our visit, had 
any certain knowledge, and very few indeed even entertained an opinion 
as to the physical quality of the soil on which they depended for their 
livelihood. And had information on this subject been accessible to us 
we should have been able to explain the ill success attending the cultiva- 
tion of certain economic plants, and have been able to point out that that 
state of things would be likely to prevail as long as the art of amelio- 
rating the physical condition of the soil was either not understood or, if 
known, not put into practice. Suffice to remark, as the result of 
our observation, that the chocolate soil of Toowoomba is rich in iron and 
alumina (clay),. and in insoluble silica, but generally poor in lime 
(except locally, where the soil has evidentlv been largely derived from 
basaltic rock unusually full of zeolites ricii in this element), also that 
it has great absorbent capacity for water. This last — the moisture 
co-efficient of the soil — would be rendered high owing to the very large 
amount of ferric hydrate present, and to the fact of its being generally 
and finely diffused. It is for this reason that the Toowoomba soils 
are not so banefuUy affected by drought as are those of other 
districts. We are certainly of opinion that lime is one of the desi- 
derata, and that good results would follow its application to the land. 
The productiveness of a soil for the time being is intimately connected 
with the presence of lime, and this mineral as a soil constituent should 
never be allowed to fall below a certain minimum, different for different 
varieties of land. LJme is not only the medium for the conveyance 
of nutrient matter to the tissues of plants, but it also serves to neutralize 
the action of deleterious bodies, both when these already occur within 
them or come into contact with them in the soil. In the plant-tissue it 
serves to precipitate different acid bodies. When in the soil it not 
only in certain cases helps immediately to ameliorate its physical con- 
dition, but it also by its presence serves to prevent sulphur and iron 
which have once oxidised from forming, in the unaerated subsoil, 
ferrous sulphate — a body poisonous to vegetable life. 

STATE OP CULTIVATION. 

Drainage, — A very noticeable feature in agriculture as practised 
at Toowoomba is the complete absence of all artificial drainage. If the 
question is. asked — ^is the land drained ? what system of drainage do 
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you adopt? or where are the drains situated? the information is elicited 
that the practice of drainage is wholly ignored ; or you are perhaps told 
that, as a rule, there is no superfluous water at Toowoomba to remove 
bv this means ; thus implying that the chief function of drainage is 
altogether lost sight of. True, the most obvious purpose to be 
accomplished by drainage is the removal of the superfluous water 
which otherwise might lie about. Such is the drainage of streets. But 
to drainage agriculture looks for a good deal more, and therein lies its 
especial value, for it prevents the soil from becoming "sour** from 
retaining its coldness, whilst at the same time it increases its fertility. 
How, it may be asked, does it accomplish so much ? First, then, with 
regard to its influence on what farmers call the " sourness'* of the 
land. Soil has the power of retaining a certain amount of water, and 
a heavy soil like the subsoil of Toowoomba a great deal. When rain 
falls it sinks down to the level of the subsoil, and is thereupon retained 
by it, and can only be removed by drainage or by evaporation. Whilst 
it is present it prevents access of air to the subsoil, and therefore the 
oxidismg action of this agent on the constituents of the latter. These 
bodies are then dependent, for this oflSce, on the oxygen which the 
water holds in solution, the combining capacity of which is soon 
satisfied. Under these circumstances the organic ma1H;er has to obtain 
its oxygen from the reduction of oxidised bodies already present in the 
soil, and especially from the iron salts which accordingly become reduced. 
It therefore happens in a soil like that at Toowoomba, which contains so 
much iron, that this mineral which operates so beneficially in dry seasons 
by determining a high percentage of absorbed water, which is especially 
needful then, becomes injurious when the water is allowed to stagnate 
iu the subsoil as it does in an undrained land. For the ferric salts 
become reduced to ferrous salts — t.e., to bodies absolutely poisonous to 
vegetation, (to express in scientific language what is implied in the 
statement that the land becomes "sour,**) and to adopt the language 
of Professor E. W. Hillgard, " this reduction of the ferric hydrate to 
ferrous salts most commonly in the subsoil manifests itself promptly 
by the blighting of the crop.'** But drainage also, as we have stated, 
influences the property of soils of retaining their "coldness." Now, 
when the subsoil becomes saturated with water, this water in the 
absence of drainage can only be removed by evaporation. And thus 
the heat of the sun does not act beneficially by causing a genial warmth 
to pervade the soil uniformly throughout its whole extent, but 
actually cools it by becoming latent or losing the quality of sensible 
beat through this very evaporation; or if, and this happens when 
evaporation has proceeded to a certain extent, the surface may become 
warm and so heat the water which is in the soil immediately adjacent 
to it, this increase of temperature does not extend downwards, since 
it cannot overcome the law of convection, and for the reason also that 
water is such a bad conductor of heat. On the other hand, when the 
soil cools by nocturnal radiation of heat, this lowering of temperature 
extends downwards, in obedience then to the law of convection, and so 
the subsoil is cooled afresh. We have, then, a plant growing under 
these conditions: — That portion of it which is above ground is, perhaps, 
subjected to a burning sun, around the " collar** there are perhaps two 
or three inches of parched soil, whilst the roots are surrounded by a 

^^——^^■—■■1  ■^^■■— — »■■!  iiMi _.»■■■■■■ ■■—■■ ■^ ^—^^^—^p^B^i^^a—^M^^ ■.,■■! ^^^^—1 ■— II ^ I ■■■■»■■■■  ^^»^i^—  

* "The Objects and Interpretation of Soil Analysis," American Journal of 
Science, 3rd series, vol. zxii., 1881, p. 196. 



tcoW :as well:a8 poisQDed iJubsoU. As a result we hjiye the plpjit clying 
rin,,a,s is so often objected, "a.lughlj TnysteriQUS:rnanner," or fis we 
aliQuld say, stnigglmg to exist unaor such cirqumstances, whilst the 
jreal mjatery would be how it ipauaged even to do this. Drainage. also 
increases the fertility of the soil. Without entering into details ^^e 
jnay state generally that a system of air p^ssa-ges or channels, which, 
after all, is the definition of drt^ins,. effects -the cjisii^te^ration and 
pulyerisation of the soil—results highly desirable,. again, in the case of 
the stiff clay soils of Toowoomba. Now, this disintegration allows 
water to quickly pass through the soil — ixi pther words to irrigate it. 
Secondly, a far larger amount of the vapour of water and also 
ammonia and carbquic acid to be absorbed. And thirdly, it permits 
admission to the passage of air — j,tf., the aeration of the soil. Concisely 
stated these results accomplished may be thus explained : — 

"Kain water always contains in solation air, carbonic acid, anpl amjnonia. 

The oxygen of the air and the carbonic acid being both in a highly condensefi 

form by being, dissolved, exert very powerful affinities on the ingredients qf 

the soil. The oxygen attacks and oxidises the iron, the carbonic acid seizing 

the lime and potash, and other alkaline ingredients of the soil, produces 

further disint^ration, and renders available the locked up ingredients of this 

i magazine of nutriment. Before these can be used: by plants. they. must be 

rrendered soluble^and this is only effected by. the force, and renewed access 

.pffrjiinand air. The ready passage of both of these, therefore, enables the 

soil to yield up its. concealed nutriment. The soil thus acted upon becomes 

soon changed to a certain extent in its nieehanical, as well as its . chemical, 

character. The particles of soil being comminuted are rendered more 

absorptive of the gaseous foodof plants — carbonic acid and ammonia. The 

porous soil thus becomes richer in organic food ; at the same- time it is made 

to yield its nutritive mineral riches to the plants growing upon it. The 

peeuliar ehemioal action exerted by. the surface of soils for fixing ammonia 

i«ttd other ;8oLuble ii^gredients in water becomes more powerfully. «xerted."-r 

{£^'<xn (Bla^fair on the ** Theory of Drainage.") 

Mnrichmmt and JEbshausiion of SoiL — However naturally -fertile 

'the Toowoomba soil may be, there can be no doubt: that,the absolute 

quantity of : f ertilisisg agents which form part of :it is »,t any one time 

: limited in i its , extent ; and if the amount is . augmented from time to 

.time by atmospheric iofiuence^ there is also a limit to the additions to 

it froin this .source. It is, therefore, capable of beijig exhausted, ^nd 

lis undergoing this prooess as every crop is removed from: the soil, 

whether ifc be potatoes, maize, or oranges. -Furthermore, as? the minor 

limit to the total amount of the elements of uutrition in the ^oil is being 

reached, so will the plant growing in this soil laok the possessiou ^f one 

or more of these elementsi to a greater or less extent ; it may: have. lost 

mothing, of its. robust growth, its fruit may be as: large, and may. even 

be as heavy ; oiotwithstanding, the chemist could certify in ^discovering 

•the decrease in the proportionate amount in which a certain .^Qmeut 

was present that this plant had departed from its normal constitution ; 

.andnatuce asserts the same fact when the plant, without appareat 

c*uBey becomes the victim of idisease. Now, nowhere in Toowoomba 

is ; the . aoil a^abject to regular periodical enrichwpjnt .at . the , hi^^ds ef 

its cul^avatorp, nor indeed generally, is it manured*: in auy.way.whftt- 

. ever, jfcias. aaot em|»rically been idiseovered there yet wbat^i^ri^hnJ^wt 

'plaatsrequiijeta enable them to .grow in perfect heilth,^ nor incluotiYely 

* We use thig term in its most general acceptation, not nflnftaaRri'ly TnAftning 
exolusLvelj aiAliKsial manures^ but incdaoing also diffemnt vegetable joompbsts. 
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by taking into consideration the composition of the different 'plaats bx 
reference to the elements on which their nutrition depends, and the 
relation which this must always bear to the chemical and physical con- 
stitution of the soil. "We are not prepared to point out, ofEtand, what 
manures are required in certain cases, or even to positively assert that 
any are required at all, but are content to state the a priori probability 
that they are ; whilst at the same time we WDuld insist on the fact 
that more harm than good may result from the application of manure 
to trees growing on ill drained land. These matters have been dwelt 
on simply beciause bad nutrition is often at the root of a great deal of 
the evil which such an inquiry as the present is oalled upon to investi- 
gate, although it is often difficult to point out the particular evil 
occasioned, or to what extent its occurrence is influenced by it. 3?he 
system of cultivation of maize may be quoted as a single illustration, 
without unduly protracting our treatment of this theme. Now, this 
cereal is largely grown in the district, yields, en an average, when 
healthy, good cJrops, judged by the quality of weight^ ; on the other 
hand, it is largely- subject to disease. 

It was pointed out on 7th February, by Mr. M. Stenner, of the 
Middle Eidge, as an instance of the fertility 6f the Too woomba soil, 
that a particular piece of ground was then promising to yield a good 
crop of maize, although it had been cultivated for twenty-three years 
in succession and no manure had been placed upon it, although fco 
some extent rotation of crops had been practised between maize — -rye 
and potatoes. iNew, Hr few days subsequent to thi«, as Mr. Stenner 
also informed us, disease visited this very mai^e. At another farm 
almost adjoining Mr. Stenner's — ^viz., that of H&v. W. Feljenhauer, df 
Alderieystreet, on which wo found the "maize disease" very prevalent, 
the owner informed us that the ground on which this was growing had 
been cropped for the last seventeen years, and that no manure had been 
applied to it during all that time. And in other cases, whenever we 
commented on the unhealthy appearance of maize, although again 
very frequently the phmts looJced well enough and did not provoke 
any comment, it was usually thought a sufficient answer that—seeing 
that the ground had for so long a time done so well it should ;itow be 
deemed sjitisfactory if it would still yield any crop at all; implying 
thereby their knowledge of the exhaustion of the soil due to cropping, 
and either their satisfaction in the existing state of things, or 
ignorance perhaps of the fact that they could be amended. The 
power of maize to impoverish the soil is well known. It hjs been stated 
that "maize is one of the most exhausting of crops, it being very rich 
in the most fertile elements of the soil — viz. magnesia, potash, and 
phosphoric acid. Compared with wheat its exhausting capacity has 
been found to be as 151 to '05 and more than one-fifth greater than 

potatoes." t 

Under the heading "State of Cultivation" we might profitably 

have referred to the treatment of crop-yielding plants perse^ collectively 
or individually. This subject is very pertinent to an investigation con- 
cerning plant diseases, and the illustrations of it afforded by a survey 

* This-w^rd is italicised, Bmce we are of opinion that recent opei»ticmB in 
America point to the conclusion that mere weight of the grain will ishortly cease to 
be= regarded fta a measure of the yalueof a moice crop, which -will eolne to be 
estimated by it, feeding capability: aS: judged by its chemical composition. 

t Eeport Secretary of Agricultnrie, Washiiqfton, X862, pp. 266-7. 
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of the Toowoomba district are very suggestive of remarli. Suf^ce, 
however, to state on this occasion that the proper care of plants, 
and a due regard to the best means for their propagation, have little 
influence on practice, and that comparative neglect as regards cultivated 
plants is the more prevalent occurrence in the Toowoomba district. 

CULTIVATION OF PESTS. 

Whatever attempts are individually made by fruit-growers to 
protect their crops from the attacks of insect or fungus pests, these 
efforts on their part will be rendered partly inefficacious, or even alto- 
gether futile, by the indifference shown in these matters by their 
neighbours. The expression of this opinion has been prompted by the 
fact so frequently observed at Toowoomba that trees, and not seldom 
whole cultivations, are abandoned to the operations of pests. It is 
quite a common occurrence to meet with peach trees growing isolated 
and neglected on the sides of paddocks, whose grub-infestol fruit is 
allowed to fall to the ground and remain there, and thus a favourable 
opportunity given for the further development of the Tephritis fly. 
This neglect is especially reprehensible when it occurs early in the 
season, for it is mainly owing to the absence of measures for destruction 
of fruit damaged by the maggots then, that fruit, whose season for 
ripening is later on, suffers ; whereas even if pigs were allowed to 
consume this infected fruit as it fell to the ground, much good, no 
doubt, would result from their action. In a similar manner the 
existence of a vineyard, or even of a few grape vines, where the o'idium 
is allowed to spread unchecked, greatly augments the labours of any 
occupier of a neighbouring vineyard who has decided to adopt the 
sulphur remedy .as a specific in contending with the mildew, and who 
would have enough to do without the existence of an ever present 
source for fresh infection. So, too, when some enemy to plants that 
has previously been unobserved first makes its presence felt, no effort 
should be spared to get rid of it, although it may not at this time 
occasion much concern. It is the neglect of this consideration, and 
an adoption of a laissez-faire policy, whilst meanwhile the pest is 
increasing with a geometrical progression that has been at the root of 
nearly all the damage that has been occasioned by the enemies with 
which the agriculturist has had to contend. We need only refer to 
the history of the invasion of the Cape of Good Hope, California, and 
New Zealand by the Cotton Cushion Scale, in illustration of this asser- 
tion. It is fRr this reason, therefore, that we have given more promin- 
ence than at first thought might seem needful to several of the insect 
or fungus pest observed already at Toowoomba, or which seem on 
their way to visit that district, since, although appearances may at first 
be in favour of the supposition that they will be comparatively 
innocuous, the circumstances existing to promote this view may at any 
time be removed or be relaxed in their operation, in which events the 
history which has marked their appearance and spread in other countries 
will be enacted also in this or in other parts of the colony. 

INTRODUCTION AND DISSEMINATION OF PLANT PESTS. 

Reference is made in the following pages of this inquiry to a few 
plant pests which, to the best of our knowledge, do not as yet occur in 
the Toowoomba district, although they are prevalent enough about 
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Brisbane, and exist also in other parts of South Queensland. Two 
even are referred to with more or less minuteness of detail— viz., the 
Codlin Moth and Mussel Scale of the apple, which have not, as far as 
we are aware, been yet established anywhere in the colony, but which 
are constantly imported on fruit which finds its way even to Toowoomba. 

The insertion of the remarks relating to them is justified, as 
there is, therefore, some probability of their finding their way to the 
orchards of the district to which this report specially relates, and 
becoming naturalised in them as additional pests. To be forewarned 
of a coming dauger is to be forearmed, and it is far easier to contend 
with the outposts of an advancing army, and so avert the main invasion, 
than to quell intestinal disturbance. It is profitable, therefore, to 
briefly state a few facts in illustration of the manner in which pests 
are and may be disseminated. 

That there is positive danger of the insect and fungus pests of 
cultivated plants being conveyed from one district to another, and 
from country to country, is borne witness to by numerous legislative 
enactments which have been made in the neighbouring colonies, the 
intention of which is highly commendable, although they are generally 
rendered practically futile in their operation, insomuch as their pur- 
pose is to prevent the occurrence of what has already happened, and 
since, even if when fully administered, they could effect what it is 
intended they should accomplish — which is indeed very doubtful, their 
proper administration connotes the existence of so large and skilled an 
executive as is almost beyond the means of any country to maintain. 
Has legislation checked the extent of the ravages of the Phylloxera in 
Europe, or prevented its visiting the Cape of Good Hope ? Has it 
served to stamp out this vine pest even in Victoria or New South 
Wales yet ? In spite of the trite remark that everybody's concern is 
no one's, it seems that more reliance should be placed on the special 
intelligence of those engaged in cultural operations to effect for them- 
selves what legislation has failed in accomplishing — viz., the protection 
of their own interests — their crops — from the attacks of disease, how- 
soever arising; and if they have not this special intelligence let 
enlightenment be brought them. 

We have already received, on potatoes from the southern colonies, 
thov destructive moth of that esculent, and it now occurs as a pest at 
Toowoomba. From the same source,"^ too, but on apples, the Codlin 
Moth is brought here now and then, but much more frequently the 
Mussel Scale (Mytilaspis pomorvm). On this fruit, as it arrives 
from California, we may occasionally notice the Round Black Scale 
(Aspidiotus Jicus), already too well established at Brisbane on quite 
an assemblage of different plants, but not as yet observable about 
Toowoomba. The Oranges from the same source are responsible for 
the introduction of two other scale insects attacking citraceous plants 
— viz., the White Scale (Chionaspis ciiri) and Griover's Scale {Mytilaspis 
Oloveri). Both these have already, on their approach towards Too- 
woomba, reached Highfields. We too are indebted to California for 
the larva of a beetle (Cylas formicarius, Olivier), the so-called "worm" 
of the sweet potato, unless perhaps this State and Queensland have 
received the pest independently from some source — ^the Mauritius. In 
our eagerness to improve the quality of our sugar-canes, we have 
brought here, from the Mauritius the " borer'* (JPhalosna saccharaUs)^ 
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awJ from I^Hgapoie— it is tmi — ^the "Pou a pocBe WoQclie.'* New 
Sbntlv Wales, and QoeeBsland indirectly, has received the Red Scale 
(Asfidi&tiM eoeemen^), from the Mediterranean countries, and the 
foTBuer colony has fiorwarded it on oranges to New Zealand, where; 
99 here ahK>, it in a weil-hnown orchard pest. The eommon> garden 
■nail of Ettrof>e has been introduced to some of the towns of New 
South Wale», Yietorkty a&d New ZedaiDd, but has hitherto escaped 
being brought to Queeiieland, although a lairge slug, a epeeies of 
YaginuilisiBy has arrived, and has become natnralised in oitr BotaiUcal 
Gardens. Australia is credited with having sent the most formidable 
inse<^'foe of the orange — the Cotton Cushion Scale {leer^a. Furche^) 
to New Zealand, California, and the Cape of Good Hope. Could we 
discover the origin of many of the insect pests which afEect out 
cultivated plants, this story might be largely amplified. Whence, 
for instance^ has the Kose at Brisbane obtained its White Scale 
(Chionaspis roscB) or its powdery leaf -fungus (Oidium hucoconitMn^ ? 
When came and how our Cabbage Worms, Aphides,, Eed Spiders^ and 
%oe genus omne. The celebrated naturalist, Captain Hutton, has stated 
that there is no indigenous species of Aphis in New Zealand ; but, 
IS there a cultivated plant in that colony now that is not attacked by 
one species or other of this insect ? These insect acquirements are 
inevitable, perhaps, owing to the commercial relations which exist 
between one country and another; but it seems that it should be 
morally imperative on agriculturists to check the formidable growth 
of plant pests, if not to stamp them out on their first arrival. Not 
only do we receive these pests without comment, but we even help 
their dissemination througEout the colony. Seldom, however, can be 
sent as companions with them, those parasites which prey upon them. 
Take the scale insects as an example. When Mr. Koebele, an Entomo- 
logist in the United States Agricultural Department, was searching 
the neighbourhood of Brisbane for specimens of the Cotton Cushion 
Scale, in order to procure its parasites for conveyance to America, 
where they might operate in checking its further spread, although 
his remarkable quick perception for the presence of insects did not 
lead him to discover them at once, elsewhere he had no difficulty 
in quickly finding what he was looking for on an Acalypha in the 
hall of the hotel where he lodged, on a plant which had been derived 
from a well-known local horticultural establishment. It is rarely that 
a disinterested party, capable of appreciating the fact, witnesses the 
transmission of plants containing pests to districts previously free of 
them ; but how often, by an almost criminal act, are plants— especially 
young orange trees— so affected, "sent out." Quite recently we saw 
Crotons which had been received at the Brisbane Botanical Gardens 
for transmission to the Melbourne Exhibition infested with Black 
Scale, which had been doubtless acclimatised at the institution that 
had supplied these plants. These Botanical Q-ardens are a nursery for 
scale insects. Species may be obtained there not elsewhere procurable 
in the colonies. A few years since, one very remarkable n>ember of 
this class (a species of Ceroplmtes) , an irregular tumid waxy pink- 
coloured insect, was noticeable on one or two shrubs immediately 
o^pposite the Houses of Parliament. At this period it might have been 
extirpated with little trouble; but now, trough neglect, it has 
extended almost aU over the Gardens, and is especially noticeable on 
some already well-known Mango trees growing in a ^uite esntral 



fittiaffdtt. TIi6r ti^i of establishfti^ f Riff pest fti oiir f riii^ cuTtivai!fe*» 
gfendraliy sftoii'to Im fitreiiuDUBlj opi>DsiBd. lit tMsf alcale' inisect all tfe© 
worst features of the Coccidae reside. Being comparatively ft n&w 
aT*i:V'afl: it few ftpt f6t bee* mtimiised by pftriajwt^s, and is therefore 
iS^osIr p*oK§c; it i# W6P nigk- omniYorous bh^ itd vegetafble diet; its 
thi^ eov^iig of wat proteetd it frbm tke acti^ft of the us)iilial rn^eeti- 
cid^B, Hitd. at tlie saiifnfd tii^e seiN^es to secU!!!^© it from' the i^fifflaencie of 
ctiteitie vicisBitiidesi Endowed with a well developed ttsbialar eset©^ 
tofy ^ppa^us, it scatters tiny di^ops of siaccharine fiaid eTerywher«E 
ato^ad it, and so determines tte growth of a fuligiamts fungoKt 
subAtan^ all oV^r the braiieh'etir ftnd leaves of the tree which it arSeetd. 

DISCRIMIl^ATIOK BETW:feEN FRIENDS AJfD FOES. 

Although crops are subject to the attacks of so many insect pest^, 
it is some consolation to know that thesfe pests are not infrequently 
f endefed comparatively innocuous oWing to the occtirrence of other 
insects which prey upon them. This fact in itself is a considetattfoii on 
which the agriculturist may profitably dwell; and it has been remarked 
by. one who has had occasion to give much attentioti to the delation 
existing between insects and cultivated plants, "that the ability to 
disfinguish between friend and foe is of ttie first importance in coping 
with ttie latter, for it is a notorious fact that the farmer* often does 
more, liarin tiian good by destroying the former ih his blind efforts to 
save his crops." — (G, V. Uiley.) 

Taking a general review of the orders of insects, we find amongst 
the Coleopiera the entire family of Cicendelidae op Tiger Beetles 
insectivorous, and nearly all the Carabidae — two families of ground 
beetles wliich in Australia are represented by nearly a' thousand 
described species. Then again there are numerous beetles here belong- 
ing to the families Malacodermidae, Cleridae, and Brerithidae, also 
insectivorous, and finally the iadybirds, or CoccmellidsB, and allied 
forms, which in both the larval and adult states feed nearly every one 
of them .upon aphides and scale insects. The importance of the last 
family ot ibeetles to the cultivator of the soil can be scarcely over- 
estimated. In California the work of ridding those parts oi apple 
trees above ground of the so-called American blight is almost entirely 
relegated to insects which are members of the CoccinellidaB. Mr. W . 
Gr, Serkeley, of the Agricultural Experiment Station connected with 
the "University of California, writing on the subject remarks, "A 
thorough treatment of the top was never made because we Wanted to 
see how far we could depend upon the ladybird for exterminating 
these; From observations during the last few years I believe this, 
that in this locality this useful beetle can be depended upon for keep- 
ing the crown of the tree free from aphis (i,e, Schizoneura tanigera), 
"We cannot recommend too highly the protection of the ladybugs — 
CoccineiiidaB. Biiring more thaii one year we haVe seen th^m com- 
pletely annihilate the aphis above grOiind in a few days : it is genel^ly 
stated that their larvae are the most destructive to the lattet*. * The 
scale ihgtects in America are, too, largely preyed oil by CocciJiellid89 
belonging to the genera Cycloneda, ChilocorUs, and Hippodamiia, *nd 
Mr. H. Q-. iiulbbarA intornis us that "One of tho smallest of this 

* V^d, "Eepdrl oT the ITntomologist.** Bep. l>epBrtment of A g ri culto re for 
1881-2. Washrngton 1882 ; pp. 204r!^. 
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^inilj, Hjperaspidius coccidivorus, is found to colonise upon tlie 
trunks of orange trees thickly infested with Chaff Scale, and entirelj 
free them of the pest.* 

In Queensland the Coccinellid^B beetles perform equally service- 
able work. Wherever aphides exist, there there are ladybirds in the 
larval or adult condition to feed upon them. Notwithstanding this 
being so, no instance of the recognition of this office which they per- 
form has ever here been brought to our notice; but on the other 
hand, an identity has been alleged to exist between them and the plant- 
eating coccenellid of the potato and pumpkin — a species of Epilachna, 
and accordingly, being regarded as insects similarly destructive with 
it, they have been intentionally destroyed. It is, however, for destroy- 
ing our Scale Insects that the Coccinellid» are here most highly 
useful. To mention but a single instance, that of a small black beetle 
reddened at each extremity, belonging to the group Scymnites, and 
named CryptoloBinus. The larva of this is a sniall active grub, 
measuring about J-inch in length, covered above with six rows of con- 
tiguous elongated white mealy secreted appendages. Quite recently 
the Bunya Bunyas, and other auricaraceous trees growing about 
Brisbane, have been infested by a Coccus insect — an apparently 
undescribed species of Dactylopius which affects especially the spot 
where the leaves and branches unite, and the parasites were at one 
time so numerous that the death of these valuable trees from their 
attacks seemed very imminent. However the Cryptoloemus beetle 
also visited the Auracarias, and in some places its larvae occurred in 
such profusion that the trunks of these trees, and the ground around 
their bases, looked as if flour had been dusted in patches here and 
there upon them. Both in its adult and larval condition it waged war 
upon the Coccid insects, and as a result these trees are saved from 
destruction. This friendly insect is none other than the one which is 
met with on various native trees, especially Acacias, and' also on the 
citraceous and other economic plants of our gardens. These also it 
visits for the purpose of ridding them, or at least checking the increase 
of the various scale insects, especially those belonging to the Lecanid© 
which infest these trees, and these pests it literally mows down to the 
surface of the leaf, so great being its voracity. That such an obvious 
fact should have escaped observation here (and elsewhere perhaps 
also), or even comment, seems scarcely credible, and yet it is so. 
Further than this, wherever we have been, either at Toowoomba or at 
Brisbane, the larva of this insect has been regarded as the Mealy 
Bug (another Coccid unhappily becoming now too prevalent about 
Brisbane), and, under a mistaken idea, destroyed by those who make 
a practice of killing destructive insect visitants to their crops. More- 
over it has even been suggested to us by one who had seen that insect, 
that it was none other than the Cotton Cushion Scale {leery a Purchast). 

In the order Hemiptera, or bugs, there are again several predatory 
insects, belonging especially to the families Halydidse, Piratidse, Redu- 
vidsB, and Harpactoridaa. We have observed an orange tree to be 
entirely freed from the presence of the destructive caterpillars of 
Papilio anactus, by insects belonging to the genus Halys, which lived 
by implanting their rostra or probosces into the tissues of these pests 
and then imbibing the fluid constituents of them. Other instances 

* lb., p. 109. 



might be mentioned in illustration of the utility of insects of this 
family to the fruit-grower, who seems never to discriminate between 
tho vegetable and animal feeders which it contains, until perhaps he 
has learnt to do so by painful experience. For it only bespeaks the 
carnivorous habits of one of these, a species of Pristhesanchus, which 
frequents orange trees, when this tree-bug inserts its rostrum into his 
fingers on being handled. 

There are many useful insects, again, which are included in the order 
of Ht/menopiera, There is tho large orange and black insect with 
stalked abdomen — Eumenes Latreillei — which fills the cells of its mud 
nest with caterpillars as food for its own larv®. The great silvery 
black restless wasp — Sphex e^hippium— may frequently be noticed 
carrying off large insects to its subterranean nest, where they are 
to serve for a like purpose. A young grasshopper is not too great 
a burden for it to bear off. The large, often yellow and black 
striped Scolidss are again enemies of grasshoppers and other insects. 
Amongst ants, too, we have many friends ; and we need only 
mention in confirmation of this assertion the family PonerideB, 
whose members, often nocturnal in their habits, aro. exclusively 
feeders on animal mattei:, and especially prey on insects. The great 
family of Ichneumonidce is too well known to need more than a 
passing remark. In 1873 it was brought under the notice of the 
Secretary for Agriculture, Victoria, that one of these insects — ^viz., 
Bracon capitata, was a very effectual enemy to the grasshoppers, one 
informant stating that he had " noticed that when the locusts were 
most numerous this Ichneumon fly was to be seen in greatest force.** 
Count Castlenau, the celebrated entomologist, in reference to this 
insect, stated also, — " this parasite is most important, as I believe it 
will be to it alone that we may one day owe the disappearance of the 
locust.** We are often asked, in reference to the disappearance of 
countless caterpillars or grasshopers from any one locality, where are 
they all gone to ? Now, our discovery that a very large percentage of 
the eggs of the grasshopper — both of that one which occurs on the 
Darling Downs, and of that which eats up the sugarcane on the 
Herbert River — are parasitised by an hymenopterous insect seems to 
dispose of the inquiry. In the same hymenopterous family are, in 
conclusion, the many minute insects belonging to the Proctotrupidffl 
and Chalcididae which deposit their egg within the eggs of insects or 
in the bodies of insect larvas or caterpillars. The Scale Insect are 
especially subject to be attacked by parasites belonging to the first of 
these classes. It sometimes happens that one of the naturalised species 
of Lecanium is so infested that scarcely a single individual escapes 
destruction. To the eye of the expert the assumption of a darkened 
hue by this coccus indicates "the presence of the parasite within it, and 
when such occurrence prevails he may advantageously forego the use 
of insecticides intended for the destruction of the scale insect and 
rather trust to Nature's remedy. 

For a long time the family of Lepidoptera, which includes the 
moths and butterflies, was, except in the case of those members of it 
which disjplay a taste for horn, hair, fur, and wool, regarded as living 
when in the caterpillar state entirely on vegetable matter. It is now 
known that in England the caterpillar of a small moth attacks chrysalis 
cases of other lepidopteia which have been deposited in the ground* 
In Queensland, too, we have observed] that a similar moth is equally 

B 
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destructive to the pupa case of tlie potato-leaf-eating Epilachna. The 
most remarkable case, however, is that of a moth which in Australia 
rids us in great measure of our Scale Insects. Public attention was 
first directed to its occurrence by Mr. Q-. Masters, at. a meeting of the 
Linnean Society of New South Wales, held in 1885, at which he 
exhibited some small moths (afterwards named Xlialpochares coccophagd) 
bred from caterpillars found feeding on a Coccus which infested the 
common Zamia. "These caterpillars," Mr. Masters remarked, "in the 
course of a few days completely cleared the plant of the scale, devour- 
ing the Coccus and forming with the scales or empty skins complete 
coverings for themselves, which they carried about on their backs. 
They fed at night, and during the day fixed themselves securely to the 
midrib of the irond." Now this useful insect is exceedingly common 
both in the Toowoomba and Brisbane districts, and is probably widely 
represented in Southern Queensland. It also has as congeners one 
insect, of similar habit, which we have remarked consuming the white 
scales (Ohionaspis citri) on the orange trees at Highfields, and the 
other commonly feeding on the semi-globular reddish-coloured coccus 
of the Eucalyptus at Brisbane. Every tree in these districts which is 
infested with Black Scale (Lecanium olew) will afford examples of 
T. coccophaga. Strange to observe, we have never met with one in this 
colony who has recognised the r61e of this inaect. Whenever at 
Toowoomba we sought typical examples of the Black Scale for study 
we were directed to examine the angles between the branchlets of 
the orange tree for " extra fine examples" of the Coccus we were in 
quest of. Indeed we found more than once that these alone re- 
mained, together with fumagine, to attest the previous occupancy of 
the trees by the Scale Insect in question. In these instances the 
species of mimicry which nature had evidently wrought (with such 
perfection as to effect in this caterpillar a resemblance to extra fine 
examples of the Black Scale) to serve for this caterpillar as a 
safeguard from destruction at the hands of the ordinary foes of 
insect life, tended only to ensure its being killed — its utility being 
overlooked."* 

Q-ardeners have, too, great friends amongst the Diptera or two- 
winged flies. There are the large rapacious carnivorous insects 
belonging to the EmpidaB and Bombylidae which carry our insect pests 
bodily off. Then there are the curious larvae of the balancing flies, the 
Syrphidae, which feed on plant-lice, and which are so common that no 
collection of Aphides will probably occur, especially on maize, which 
does not also include examples of these apidovorous insects. Amongst 
dipterous parasites, which live within their hosts, we may mention the 
species of Tachinus, large insects shaped somewhat like common 
house flies with greyish banded hind-bodies. These may be often 
noticed suspiciously prying amongst the leaves of citraceous trees in 
quest of the large caterpillars of the Papilios which feed in this situa- 
tion, and their eggs deposited on these caterpillars develop into larvae 
which prevent the chrysalises from hatching out. Perhaps, however, 
one of the most remarkable parasitic Diptera is a small insect which 
in the grub condition feeds within the redoubtable Cushion Scale 

* "Fid, " Notes on the Parasitism of Certain Lepidopterous Insects/* by J. 0. 
Westwood. Tr. Ent. Soo. London, 1887, pp. 433-437 ; also of. P. £!. Soc, Zond., 
1877, pp. xviii. and xix. 
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(Jlcerya Purehasi). This Mr. Frazer S. Crawford discovered a short 
time since at Adelaide, and brought to the notice of the United States 
Entomological Department. Professor Rilev, the State Entomologist, 
was so impressed with the importance of this discovery that he 
conceived the idea of introducing this parasite, which meanwhile has 
been named Lesiaphonus iceryw by Dr. Willis ton, into California as a 
check on the undue increase of the Cotton Cushion Scale, which was 
destroying the orangeries there, just as he had previously done with 
the European Apantelea fflonieratus for contending with the cabbage- 
eating caterpillar of the butterfly Pieris rapae. And he has recently 
dispatched Mr. A. Koebele, an experienced entomologist of his 
department, to the Australian colonies for the purpose of transmitting 
the Lestophonus to America. Mr. Koebele visited Brisbane in prosecu- 
tion of his mission, and informs us that he has been so far successful 
that this dipteron has been hatched out in quantity in California from 
parasitised examples of Icerya which he sent thither. The results 
attending this interesting venture will be looked forward to by the 
scientific world with considerable interest. 

Other orders, too, present us with insect parasites and enemies. 
There are dragon flies, the ant lions, the mantis, and the lace wing flies 
or ChrysopidaB. The last mentioned when in the larval state are, like 
the SyrphidsB, great devourers of Aphides. Curious to relate, as 
illustrating their habits, they place their own eggB at the ends of 
erect and most delicate threads as if aware of the ills to which, in 
their own instance, insect flesh is heir to. 

PEOTECTION OF NATIVE INSECTIVOROUS BIEDS. 

What is so noticeable about Brisbane is especially to be remarked 
on in reference to Toowoomba, that is the great dearth of native 
birds. You may walk through many of the gardens about the 
town, where every circumstance would seem to favour their presence, 
and not see one. Certainly the occurrence of an abundant fruit 
supply does oftentimes determine there, the congregation of Leather 
Heads,* Green Leeks, and other Parrots, Blue Jays,* and more 
rarely, in some remote cultivation, the grapes are pierced by tiny 
Spinebill Honeyeaters. This is as far as frugivorous birds are con- 
cerned ; but where are all the insectivorous birds that used to be so 
numerous, as we were informed, in the Toowoomba gardens in years 
gone by ? Has not an abundant food-supply, though of an entirely 
different nature, a similar attraction for them ? It has ; and they 
once visited the gardens and bred there to support both themselves 
and their young on destructive and other insects ; but season after 
season they have been ruthlessly shot down, or their nests robbed by 
those whose intelligence is young, but not always with the youth of 
years. Such destruction of insect foes cannot be too strongly depre- 
cated. It was brought under our notice at a very early stage in this 
inquiry indeed, and at the local show of agricultural produce, held 
on the 27th January, there faced each other as competitors for honours 
in the different classes in which they were respectively exhibited, 
(1) Collections of eggs, chiefly these of insectivorous native birds, in 
which each of the different species represented was illustrated by 

* These two birds notwithstanding these procliyities are two of the best 
destioyers of insect grubs which we have in our bird fauna. 
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fiewenl specimens; and (2) moro thnn one assortment of what waa 
denominated the best collection of fruit grown in the district, all of 
which collections possibly — so insidious are the attacks of insects — as 
one certainly did, contained, hidden to view in the tissue of some of 
the samples which they comprised, insects which by their development 
Would render the fruit which they infested worthless— insects which it 
is the function of certain bird si, the eggs of which were exhibited, to 
destroy. It has been well said : — 

" If the arrangements of nature were left undisturbed, the result would be 
a wholesome equilibrium of destruction. Tlie birds would kill so many insects 
that the insects could not kill too many plants. One class is a match for the 
other. A certain insect was found to lay 2,000 egi^s, but a single tom-tit was 
&und to eat 2i'0,000 eggs in a year. " A svrallovF devours 543 insects in a 
day eggs and all." 

In the United States the role performed by insectivorous birds 
is, perhaps, now well appreciated after many legislative measures*. 
In the Australian colonies, too, measures have been adopted for the 
Preservation of Native Birds (v?itneas in Queensland " The Native 
Birds FrotecHon Act of 1877^'' and its Amending Acts) which have 
not entirely confined their attention to those which feed the markets. 
The Secretary for Agriculture, Victoria, has delivered himself of this 
opinion: — "The absolute necessity for strictly preserving all insect- 
eating birds in this country, where the plagues of the locust and 
caterpillar are of so frequent occurrence, and where insect blights 
are yearly becoming more and more prevalent, is a matter which 
demands earnest consideration, and one which should receive atten- 
tion at the hands of the Legislature."t In Europe we may point 
to the discussion which arose m the Erench Chamber in 1861 when, 
at the instance of the Minister for Agriculture there, a commission 
was appointed to inquire into this matter and report on what 
legislation was expedient. The importance of the preservation of 
native insectivorous and other birds has not, however, engaged 
the attention of statesmen alone ; it has long been proclaimed by 
observant naturalists, and many facts pointing to its necessity- 
might have been adduced from our own experience. We are aware, 
however, that there have been some, with M. Eduard Ferris for 
their leader, who have made light of the oflSce which they perform; 
but for our part we are amongst those who would concede a value 
even to the house Sparrow as an insect destroyer, and everyone who 
studies birds would do the same. It is a significant fact in our eyes 
that one of the latest writers on birds generally, Arevalo, prefaces 
his great work ** Aves De Espana" (Madrid 1887), as if with an epitome 
of their whole external relations, as far as we are concerned, with these 
well known words of the justly celebrated Chenu : — 

"La destruction d'un grand nombre d'especes d'oiseanx entraine-t- 
elle le d^veloppement de myriades d'insectes qui devorent les fleurs, lea 
fruits, les c^r^ales, la vigne, ot m6mc les arbres des for6ts.'* 

We have dwelt on these matters since we are of opinion that, 
owing to the fact of penalties imposed by Acts of Parliament for the 
Preservation of Native Birds being so difficult to allocate, much greater 

•^■^i^— ^^^^^ ^— ■^—— I - ■» I   MM  M  I  - Ml.l.l — .-1-.^.— .■.|,,,| ,, — ■-...  

* Fop a sumiuary of the different Acts relating to the preservation of birds 
recently in force in the several States of the American Union, consult the Report of 
the Secretary of Agriculture, Washington, 1864, pp. 481-446. 

t " Report Secretary of Agriculture,** Melbourne, 1873, p. 70. 
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i^esults may be accomplished by an intelligent appreciation of tbe 
function subserved by birds in the interests of agriculturists, and at 
their hands, than by legislative measures. That the army of these 
insect foes, to which Toowoomba culturists may look for succour, is 
somewhat heterogeneous in its composition, il not numerically strong, 
may be gathered from a perusal of the List of Insectivorous Birds of 
Toowoomba, given in an Appendix to this Report. Its variety pmnts 
to the probability of its food being as variable in its nature as are the 
insect pests themselves ; its weakness in individual numbers to the 
necessity of protecting it. 



CHAPTER L 

Besumb of the CniEP Varieties op Fruits G^rowiko at Too- 
woomba, THE Extent to which thet are Cultivated, amd the 
Diseases to which they are Subject. 

APPLE. 

'1 he apple is largely grown in the Toowoomba district. Mi*. H. 
Iloessler, oii his Gowrie Creek Estate, has quite a thousand trees ; and 
at Ballard's Camp Mr. Holmes has perhaps as many. Most of these 
are so-called American blight-proof varieties, or kinds which have beeti 
grafted on blight-resisting stocks, such as the " Northern Spy " and 
Winter " Majentin." Toowoomba seems well adapted for trie apple. 
Amongst principal kinds raised there the following were noticed :— 
Billy's Red Streak, Claygate Pearmain, Summer Pearmatn, "Winter 
!Pearmain, Prompton's Seedling, Gladney's Red, Hockings' Greening, 
Irish Peach, Jeptha's Surprise, Kittages-kee, Red Astrachan, Stephen- 
son's Winter, and Trivet Seedling. 

The principal insect enemies of the apple are the Pruit Fly and 
the American Bhght. In addition to these, in some seasons, a funguz 
{Gl(B08poriumfructigenuin) does much damage to the ripening fruit by 
producing a gangrenous affection ; the foliage is often eaten by the 
caterpillars of two moths belonging to the family Qeometrida; and 
the caterpillar of a third moth bores the wood. Formerly the apple 
trees in Toowoomba suffered much from the attacks of the American 
Blight. Mr. Hertzer, of Hume street, planted quite a number of trees 
twenty-one years since ; now all have been killed by this pest save 
one, which, although blighted to the tips of its branches, still bears 
fruit. 

At ** Paradise " Estate, Mr. Hanley once obtained, annually, four 
tons of apples from his trees j now they are nearly all gone, sixty 
trees having succumbed to American blight in a single year. The 
losses of others on account of this pest have been equally great. The 
majority of growers now confine their attention to blight-proof yarieties 
of apples; others are of opinion that laud situated with a certain 
aspect, and accordingly subject to the influence of particular winds, is 
unfavourable to the spread of this pest, and so can extend their selec- 
tion of apples so as to include more of the better yarieties than they 
otherwise could. Amongst those who favour this view is Mr. H. 
Roessler, and he has made such a selection as is above alluded to in 
his Gowrie Creek orchard, which has a southerly aspect and is also 
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more exposed than are the generality of gardens nearer Toowoomba. 
The trees there were all young, but although many had been planted 
out five years and were bearing well, no sign of the American blight 
came under notice. Many in the district infer that the term 
" blight-proof" signifies absolute immunity from the American blight, 
whereas those who adopted this expression intended to imply by its use 
rot only those trees which maintained complete freedom from this pest, 
but those also which, although subject to it, were only injured to a small 
extent, and were still competent to bear fruit. The Summer Pearmain 
and Stephenson's Seedling illustrate the meaning of this statement. 
Neither do American blight-proof apples — nor indeed any apples 
grown in the district — escape the Fruit Fly, which seems especially to 
affect this fruit — a conclusion based both on testimony, observation, 
and experiment. There is reason to infer that the attack is often made 
by the fly in the first instance before the fruit has attained its fuU 
size, an occurrence which is not so generally remarked in other fruit. 
The earliest as well as the latest in season are subject to the same 
injuries. Even Gladney's Red, one of the first apples to ripen, is 
often destroyed by the larvsB of this pest, as was stated by more than 
one. 

No instance of the occurrence of that great pest of the apple, 
the Mussel Scale — (Mytilaspia pomorum) was met with in the district, 
neither does it appear that it has been yet observed by any one there. 
The same remark applies to the Codlin Moth. The Mussel Scale, 
however, finds its way to this colony on apples imported from the 
southern markets in plenty, and during the prosecution of this 
inquiry, a Tasmanian Apple containing the larva of the Codlin Moth 
was purchased in one of the Brisbane shops — as might often be 
done. Now, as Tasmanian and other southern fruit finds its way also 
into this fruit-growing district of Toowoomba, the risk of infecting 
the apples there with these pests is very great. Apple- growers there 
should, then, be armed in advance with a knowledge or the appearances 
and habits of these insects, as well as of the methods in vogue for their 
destruction. 

PEAE. 

No orchards in Toowoomba are devoted exclusively to this fruit ; 
nevertheless, there are a great many pear trees in the district. The 
different varieties, too, grown are very numerous. Those which came 
under notice were the Beurr6 Clairgeau, the Chaumoutel, the Chines 
Sand or China Pear, Honey Pear, and a Bergamotte, and others whose 
names could not be ascertained. 

The chief enemy of the pear at Toowoomba is the Fruit Fly. 
Some of the early fruit, however, escapes in seasons when the later 
pears are badly affected. This was the case this season with what was 
described by Mr. Noss as a longish-shaped pear, ripe before Christmas. 
Those pears which do not develop much saccharine matter on the tree, 
or are otherwise of a very dense and hard nature, do not seem to be 
injured by the Fruit Fly. A large baking pear, with coarsely dotted 
skin, commonly grown in the district, is a case in point. Conversely 
those pears which are of a more soft and delicate structure are the 
worst attacked, as for instance, a light yellow fruit of medium size, 
which was ripe on the tree this season (1886-7), during the last week 
in January, but which is usually two or three weeks earlier. 
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In a similar way to the apple, the pear in the district is also 
subject to the attacks of a fungus (Olaosporium) which is especially 
prevalent in wet seasons. "When the fruit is quite green the coffee- 
brown spots, and in later stages blotches — the symptoms of this malady 
— are very conspicuous, and occasion in the fruit quite a gangrenous 
appearance. Sometimes these manifestations follow wounds occasioned 
by the Fruit Fly or other insects, or such as are merely mechanical, 
but in many cases there is reason to think that the affection arises 
quite independently of aiiy such origin. 

Some varieties of pear, especially the Bergamottes, are very 
subject to splitting, and this was especially so during the wet season 
1 886-7. 

Mr. Searle described a disease manifesting itself in the foliage by 
the followiug characters : — 

"The leaves get black spots, which increase in size rapidly till the 
whole surface is of this colour. This occurrence causes the leaves of a tree 
to almost entirely fall.'* Mr. Searle has remarked " that this affection usually 
commences on the north-west aspect of a tree, and often long before the 
fruit is sufficiently matured to be gathered." 

No opportunity was discovered for investigating the nature of this 
affection. 

The fruit of one tree was observed to be small and irregular in 
shape, having failed in some places to develop its usual symmetry. In 
shallow depressed areas, on the surface of these pears a scarcely evident 
green matter, resembling: the reproductive orgaus of some fungus, 
was noticed. By accident this fruit escaped further investigation. 
Whether there was evidence here of the existence of the disease of 
the pear so common in South Australia, viz., the Fuscicladi'umy cannot 
be positively affirmed. 

Pears are much subject to the pilfering of the flying fox, and these 
animals seem very partial to the fruit, even when hard and green. Mr. 
Lowe (gardener to the Hon. J. Taylor, M.L.C.) reported their having 
taken quite two bushels of hard baking pears from a single tree in one 
night. 

QUINCE. 

Quinces, also, are grown in considerable number in the Toowoomba 
district, although there are no orchards exclusively devoted to this tree. 
During the present season (18S6-7) Mr. Bushnell was disposing of 
his crop in Brisbane by the ton. The pear-shaped quince seems to be 
most commonly grown, though the other varieties of this fruit are to 
be met with. The fruit commences to ripen on the tree early in Feb- 
ruary. The quince seems to be subject to insect enemies, but only to 
a limited extent. If left hanging too long on the tree the Fruit Fly 
will commence its depredations upon the fruit, and Mr. Searle has 
even observed that this pest begins to attack the fruit long before it is 
ripe, affecting the core ; but the results of our experiments have not 
been sMch as to confirm this observation. We would, however, suggest 
that the fruit be gathered in as soon as by the disposition to shed its 
pubescence, and ihe colour of its pips, it manifests the fact that it is 
sufficiently matured to permit of this. The quince is also subject to 
being infested by a white coccus insect; but this, as Mr. Hartmann 
remarked, seems to confine its operations to the so-called "wild 
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quifice.** In some gardens it was noticed that the leaves had been 
superficially eaten bj Bome insect. This pest, although onl}'^ observed 
by its effects, was not the " Blug-leacb," a saw-fly larva. 

PEACH. 

Haised from the stone with such facility, coming into bearing 
when only three or four years old, and a prolific " cropper," are facts 
which aftord reason sufficient why, in the Toowoomba district, the peacb 
tree should be such a general favourite. There are no peach orchards 
there, but this tree finds a prominent place in every fruit garden. No 
cottage with its small plot of cultivation but has two or three peach 
trees growing by it, or they may have been planted along the fence of 
the paddock. Thus it happens that the failure of the crop, even to a 
partial extent, involves the community there in considerable loss, and 
one, moreover, difficult to estimate. 

Commencing with the Flat China Peach, which fruits as early as 
November, there is a succession of different varieties of peach until 
well into March. Indeed, there is one kind— the Julia — as Mr. B. 
Crow informed me, which is not ripe until nearly May. The principal 
well-marked varieties grown appear to be : — 1. A large China flat, 
at Eaceview ; 2. the ordinary China flat, ripe in second week in 
December; 3. IV eeping peach, ripe in December; 4. Eoyal George, 
ripe during January ; 5. Shanghae, ripe towards end of January ; 
6. several indeterminate slipstone peaches usually "bloodstones," ripe 
during latter weeks of January and well into February; 7. Solway, 
ripe during Mi-^rch ; Yellow Monday, ditto. Other good ])eache8 
grown in the district are : Alexandra Noblesse, an early peach ; the 
Amelia and the Comet, ripe end of February and March.* The China 
flat, Eoyal George, those included in 0, the Solway, and Yellow Mon- 
day are, however, the principal well-marked varieties grown. 

The chief enemies of the peach in the Toowoomba District are the 
common "maggot,*' "worm,'* or Fruit Fly; a less common similar 
affection due to attacks of a small black fly; gumming; premature 
shedding of foliage due to the presence of a fungus, Uromyces 
amygdali ; curl in the leaf ; red spider ; Bryobia ; aphis; black scale — 
Lecanium olese and fumagine ; fruit borer — the caterpillar of a moth, 
Conogethes punctiferalis ; borer in wood — a beetle larva, Orthorhinus 
sp. ; a caterpillar eating into surface oi: unripe fruit, Fam. Noctuae ; 
and perhaps also the common white peach scale — a Chionaspis, of the 
Brisbane district. When the fruit is ripening if still left on the tree 
it is at the mercy of what are known in the district as weevil?, viz., 
beetles, including species of Brachypeplus, Calandra, and an undeter- 
mined staphylinidid insect. Compared, however, wnth the injuries 
inflicted by the fruit-fly, those occasioned by the other pests, though 
in themselves bad enough, are insignificant, and claim little considera- 
tion. With the exception of the China flat peach, which is usually free 
from the attacks of the " worm " by reason of its being such an early 
fruiter, and the first gathered of the Eoyal George peaches — free from 
the same circumstance, it would seem that all the numerous varieties 
of peach grown are addicted to the attacks of this enemy, neither would 
it appear that any degree of cultivation or neglect has any direct 

• AU fruit during season 1886-7 was somewhat backward, and in other years 
these different peaches have ripened their fruit two weeks earlier. 
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influence in modifying or preventing ifcs incureiona. Whatever methods 
are resorted to in order to effectually contend with this pest, they can 
only be of a preventive nature, and their application will involve some 
outlay. Most of the peaches grown now in the district arc of a very 
inferior quality, and it is doubtful whether the absolute quantity repre- 
sented in the peach harvest would, in view of this fact, allow of the 
profitable use of such preventive remedies. But by better cultivation 
better fruit can be raised, for which a market is always open, and at 
which prices realised will permit of any additional outlay occasioned in 
securing such a fruit.* It is a well-known fact that the presence of the 
codlin moth in the orchards of America has had the effect of improving 
the quality of the apples raised there. 

With few exceptions, the following is the manner in which 
peaches are grown in Toowoomba. Nearly all the trees are seedlings 
and unworked, and if additional trees are requii-ed stones are taken 
haphazard from the fruit of one or other of these, according to the 
Tariety that it is wished to propagate, and so on for a third generation 
of peach trees. The ground about these is not tilled in any way, unless 
it be for the admission of some other exhausting crop. They are never 
manured. They are not pruned or shortened in at all. Whilst they last 
they are allowed to bear excessive crops from the very first year of their 
fruiting, under the mistaken judgment that a numerically large crop 
is the more profitable. Those who have studied the subject are 
agreed that all the different varieties of peach have been produced by 
systematic cultivation from a single and very inferior kind; and 
although the different races do reproduce themselves truly by seed, it 
is a well-ascertained fact that if allowed to grow wild, as in the greater 
number of cases in the Toowoomba district, the constitution of the 
peach tree, as well as the character of the fruit will, through successive 
generations, be gradually modified from better to worse ; in fact, a 
reversion will take place to the characters presented by the original 
parent tree. This fact is nowhere so well illustrated as in New Zea- 
land, where the excellent varieties of peach iutroduced by the first 
missionaries have become degraded— as in the progress of ** civiliza- 
tion," the agricultural pursuits of the natives, the outcome of a habit 
almost innate in them, have been supplanted by others with different 
tendencies. That serious malady, too — the yellows — which decimated 
the peach orchards of the United States during the first two decades af 
this century, has been attributed also to the same system of neglect .f 

Under this same system, then, it is a common observation that 
the peach tree in the Toowoomba district will last, according to 
different estimates, from fifteen to twenty years — this is the term of its 
longevity. Long before this limit is reached, however, it is probably 
only cumbering the ground. When it shows signs of decay, it is recom- 
mended that it should be rooted up and its place supplied by a fresh 

• The highest price obtained this last season for peaches at Toowoomba was 
perhaps 8d. to 4d. per dozen. This was for the Royal Q-rorge peach. Some rarieties 
realisM as little as lid. per dozen. Whilst for others there was absolutely no market. 
On the other hand, during the progress of this inquiry, and when no 50und Too- 
woomba peach could be obtained in Brisbane, superb Melocoton peaches from else- 
where were being retailed in this city at 4d. apiece. This was on 15th February, 

1887. 

t " The Fruit and Fruit Trees of America," by A* J. Downing, New York, 
1870, p. 609. 
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seedling, perhaps raised from its own fruit and inheriting from it all its 
acquired constitutional weakness. And even if it does not repeat this 
character, a long time is occupied in growing peach trees of full size. 
In other countries, peach trees, when regularly pruned and manured, 
are known to have yielded excellent fruit during sixty or a hundred 
years. At the outset of this inquiry, we would recommend, then, that 
attention should be paid to the desirability of improving the qualify 
the fruit at present exhibited in the different varieties grown ; and also 
to the introduction of others, especially such as are known to come 
early into bearing. 

NECTAEINE. 

The nectarine is grown to no large extent at Toowoomba. 
Amongst those which claimed attention were the Victoria and Stan- 
wick's Seedling, the former ripe about the last week in January, and 
the latter usually, perhaps, perfecting its fruit a little later. Being 
so nearly related to the peach, these two fruits are subject to the 
same pests and diseases ; but owing to the possession of a smooth 
skin, the nectarine is much addicted to the attacks of the Fruit Fly, 
as was especially demonstrated by our raising this insect in numbers 
from fruit supplied by the Hon. W. H. G-room, M.L.A. The nectarine, 
however, especially the latter of the above varieties, suffers greatly 
from splitting, and in this respect it differs from the generality of 
peaches. The following appearances were noticed in nectarines which, 
as afterwards proved, were infested with the maggots of the Fruit Fly. 
The fruit looked perfectly sound, save for the presence in each example 
of a slightly softened area on one side, in which a minute puncture 
was contained. 

APRICOTS. 

Apricots were already out of season at the time when this inquiry 
was commenced. In no part of the district of Toowoomba does it 
appear that they are grown in any quantity. Three kinds or varieties 
were brought under notice — viz., (1) fruiting at the commencement of 
December ; (2) coming into season at the end of that month ; and (3) 
a variety with small fruit. The apricot varying under cultivation in 
an analogous manner to the peach, requires similar attention, if good 
fruit is a desideratum. Its chief enemy at Toowoomba is probably 
the Fruit Fly {see "Peach"), but those apricots which come early into 
bearing escape this pest, as do also the earliest ripe of those varieties 
which are in season later on. But, as with other fruit, the attacks of 
this fly are influenced in their occurrence by prevailing meteorological 
conditions. In reference to this statement, the following testimony 
of Mr. Bushnell, of Isaac street, one of the oldest and most extensive 
fruit-growers of the district, is of interest. Three years ago (i.e., in 
1884), at the season of fruiting he had some very fine examples of 
apricots, and on Separation Day (10th December) of that year, he 
took some samples of this fruit with him to Ipswich and Brisbane in 
order to obtain a market for it. On the strength of the appearance 
of these samples he got such large orders that he was induced to 
advertise for the purchase of additional apricots wherewith to meet 
the demand of his customers. All his apricots were, as he thought, 
perfectly sound, but immediately following the LOth there were two 
hot days in succession, and on his return he discovered that his entire 
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apricot crop was infested with the maggots of the Fruit Fly, and 
thus at once he lost fully £40. This is an instance, also, of the 
insidiousness of their attacks. 

In addition to this pest, the apricot is also subjebt to gumming, 
and some trees have the character oi being unfruitful — a feature which 
might with some certainty be remedied by heading back and budding. 
Mr. B. Crow, an experienced gardener, resident at Toowoomba, attri- 
butes the unfruitfulness, to the apricots being generally budded on 
plum cuttings instead of on seeding plums, with the result that the 
tree yields abundance of plum suckers at the root, but comparatively 
little or no fruit. In England and America, apricots are budded on 
the plum, usually the Mussel Plum, but always on seedlings. Mr. 
Bushnell has several seedling apricot trees bearing fruit, as he assured 
us, of excellent quality. 

ALMOND. 

Almonds are little grown in the district, no garden perhaps con- 
taining more than three or four trees. These belong to both the hard 
and soft shelled varieties. As far as could be learnt, these trees are 
cultivated exclusively for their fruit, and not for any product which 
this might be made to yield — no almond oil being expressed. 

Being so closely related to the peach, it might have been anticipated 
that both the almond and it would be subject to thewsame diseases, and 
this is mora or less the case. 

Nowhere in Toowoomba is the yield of almonds anything but poor, 
and this is no doubt accounted for by the fact that it is constantly 
being denuded of its foliage, a state of things which at first seems 
somewhat remarkable. 

This shedding of the leaves was noticed or pointed out on more 
than one occasion during the progress of the investigation. Mr. 
Gregory drew attention to some trees which had borne no fruit during 
the season, but which had shed their leaves twice ; and Mr. H. Hopkins, 
gardener at Spring Lawn, stated that the almond trees there had shed 
their leaves directly the fruit was on them. This phenomenon, which 
is further alluded to in dealing with the diseases of the peach, was 
found to be exhibited only when the yellow spots, so characteristic of 
the presence of the fungus Uromyces amygdali, occurred numerously 
on the foliage. The almond tree also is very subject at Toowoomba to 
gumming, and in some places in the district the flying fox carries ofE a 
great portion of the crop prior to its being fully ripe. 

PLUMS. 

Plums are grown in the Toowoomba district in considerable variety, 
and although there are no orchards exclusively devoted to this fruit 
everyone perhaps has a few trees. The principal kinds appear to be 
the Yellow American Plum, the Bed American Plum, the English 
Blue, the Wild Goose, the Early Green Gage, the Common Quetsche 
or Sweet Prune, the Golden Drop, the Yellow Egg, the Purple Gage 
(Magnum Bonum), Green Gage, and a small round blue plum. These 
are enumerated in about the order in which they come into season, 
although a few kinds ripen their fruit at the same time. The Yellow 
American is the first and is succeeded by the Bed American, which 
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Tipens its fruit just about Christmas; the Wild Goose is another Earlj 
Plum ; the remaining varieties were some of thorn carrying their fruit 
until the end of the first week in February. 

Some of these plums are in the spring of the year affected by 
aphis, and amongst them is the AVild G^oose. The plum is alway^s 
subject to the attack of the Fruit Fly, although this fruit does not 
seem a favourite with the pest. Only in one instance were the American 
Plums reported to have been attacked by it, and in this caee to a slight 
extent only. Those plums which immediately followed these were also 
not subject to it, or only the latter portion of their crops was. Ex- 
periments demonstrated the fact of yellow coloured plums being 
selected in preference by this insect to those which were purple or 
otherwise coloured. The degree in which they contained saccharine 
matter al^o influenced the occurrence of this pest, — for instance, no 
case of Damsons being affected was either noticed or commented 
upon ; but those purple or blue plums which were addicted to splitting, 
also often harboured the maggots of the Fruit Fly. 

This splitting itself caused considerable loss to those who grew 
plums to any extent. Green (xages, in addition to Purple Plums, are 
subject to it. When the fruit is left long on the tree it is attacked 
by insects locally known as weevils (^BrackypepluSy spp.), and also by 
the wine or Pomace Ply {Drosophila, sp.). 

No indications which would, lead to the inference that the 
American Plum Weevil or Curculio {^Bhynchcdnus Nenupkar)^ or any 
insect having similarly destructive habits with it, were forthcoming. 
Neither were instances in which f^lack Gum or knotting affected the 
trees, noticed or spoken of. One instance of a young plum tree dying 
with characteristic suddenness was met with. This was the c«ase of 
a large blue-fruiting plum, which usually ripened its fruit soon after 
Christmas. This season the tree had died suddenly, with its leaves and 
fruit still on, as was observed when it was brought under notice. No 
premonitory symptoms of this sudden decadence had been forthcoming. 
On digging up the tree it was seen that the trunk had rotted all round 
just beneath the ground, and that the white mycelium of a fungus was 
spreading over this decayed portion, and also extending to the roots. 
On splitting the trunk it was found that this decay had extended right 
through, but what was remarkable was that the very heart of the tree 
was occupied by a well defined narrow elongated tract of rotten and 
dry wood which had completely broken down to powder (dry-rot). 
This tract connected in no way with other portions o£ the trunk, 
and did not lead into the roots. This dry-rot had evidently caused 
the death of the tree, but what had at first initiated it did not 
transpire. At first it had seemed that this affection was in some 
way analogous to the "foot-rot" of orange trees— instances of which 
appeared in the same garden. The late drought, long after it had 
passed by, might, on the other hand, have been still only asserting 
its influence. 

Mr. Hopkins drew our attention to the ill effect on the plum of 
propagating this tree by grafting it on the apricot. The plum trees 
were now comparatively unfruitful, and the apricot stock was mani- 
festing its incompatability with its scion by utilising its energies in 
growing suckers all around. 
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OITBACEOtJS PLANTS— Obanaf, Lbuqv, Oitbon, Ac. 

Oitraceous trees are both extensively and generally grown in the 
To6woomba district. No garden is, perhaps, without one ot more 
orange trees, and some estates are exclusively devoted to their cultiva- 
tion. This is especially so in the case of Mr. Roessler's orchards in 
Crown street, and on the Highfields road, and Mr. Hitchcock's, at 
Mount Pleasant, each of which are many acres in extent. The variety ' 
of oranges grown, for immediate profit alone, is very great. In addi- 
tion to this, Mr. Holmes, in order to discover which are the kinds best 
adapted for the Toowoomba climate, has brought together, at Ballard's 
Camp, all the difPerent named oranges that he could obtain in Australia, 
some thirty-eight in number. The principal varieties of citrus plants 
met with in the district were (1) of Gifrus aurantium, the Parramatta, 
the Navel, the St. Michael, the Cluster,' the Selecta (otherwise written 
feiletta or Selleta), the Et»g, and the Poor Man's Friend; (2) of Citrus 
IHgaradia^the Seville ; (3) of Oitrus nobilia, the Canton Mandarin, the 
Scarlet Mandarin, the Japan, the Thorny Mandarin, and the Tangerine; 
(4) of Citrus Japonica, the Kumquat. Amongst other citraceous trees 
were the Shaddock (Oitrus decumana) ; the Bengal Citron (Oift'Us 
cedra, Grallesio) ; the Sweet Lemon (Oitrus aumia, fiisso) ; the Lisbon 
Liemon {Oitrus Zimonum, Risso). No limes were met with. The 
orange grown with most success in the district seems to be the Selecta, 
a fruit which when properly constituted will fetch a higher price in the 
market than any other of the sr\me dimensions. The Cluster orange 
also does well, and so does the Parramatta, but the latter is very liable 
to Red Scale, especially on the fruit. The Navel orange, with the 
present system of cultivation obtaining in the district, does not do well, 
and is- found to be, a shy bearer. In view, however, of the high 
reputation which this fruit has in the markets of Australia and 
America, it were worth while to protect its blossoms from the influence 
of the dry winds. JShelter is its especial desideratum, and those trees 
which are naturally protected, as at Mount Pleasant and Ballard's 
Camp, seem to do well. In other places the case is so far otherwise 
that the trees are being cut back and cleft-grafted with scions from 
the Mandarin. Of preserving-oranges the Poor Man's Friend is an 
exceedingly profitable one ; the Seville is the one of all others which 
can withstand the effects of drought. 

Lemons do remarkably well, and although the Lisbons have not 
such keeping qualities as the Sweet lemons, the fruit is much better 
grown and largt^r. Moreover the Sweet lemon is especially subject to 
the attacks of scAle. Citrons, in Toowoomba, seem to be the attraction 
for all the enemies of citraceous trees — scale alone excepted,* but they 
fruit well. So do Shaddocks. The. last two mentioned trees are little 
grown, their fruit hitherto having only to a limited extent been put to 
a profitable use. The above citrus plants are cultivated for their fruit 
only, no one having, as far as could be learnt, given attention to the 
production of citric acid (now in great measure manufactured synthe- 
ticallyfrom chemicals) or the numerous articles which perfu^nery derives 
from the leaves, flowers, and peel, especially of the Seville orange. 

With reference to the situations in which most of the orange 
trees are grown, it may be stated that these are often the worst 

* This cftatement probably reqxdres to be reviewed and qualided. The Citron 
tree at Brisborne if often vevy subject to Scale Insects. — H.T. 
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possible, and do not supply the prime requisites for the successful 
cultivation of oranges, tiz., shelter from dry westerly or other winds, 
and abundant natural surface and subsoil drainage. The Mount 
Pleasant, orchard, that of Mr. Grregory, the Highfields road — one of 
Mr. Roessler's orangeries, and Ballard's camp are quite exceptional in 
tbis respect. In these both the above requirements are obtained, the 
trees being planted on the sheltered aspects of hill sides whose soil is 
both free and otherwise eminently suitable. Usually, however, "nice 
level sites" seem to have been selected; which have nothing naturally 
to recommend them, neither have artificial means of improving them 
been availed of to any great extent. Drains are conspicuous by their 
absence, so are break winds, and irrigation is unknown. When the 
orange trees are planted too shaUowly, as they sometimes are — as in 
the garden of Mr. II. M. Nelson — their roots, which naturally come 
near to the surface, are either parched up throughout the day or chilled 
during the hours of nocturnal radiation. Those trees that are planted 
too deeply, as at Raceview, when a drought is not prevailing, seek their 
sustenance in a soil soured with stagnant moisture, and during the 
summer months, being exposed to the dry hot winds which are then 
so often prevalent, and fierce morning sun, exhibit the phenomena of 
trees having the parts above the surface thoroughly heated through, 
whilst those beneath, surrounded by a medium many degress lower in 
temperature than is the air to which they themselves have no access, 
are quite reversely conditioned. 

When the trees are shallowly planted the practice, not uncom- 
mon in the district, of mulching them with old culms of maize is no 
doubt highly beneficial, but this procedure when deep planting has 
been adopted, only, perhaps, aggravates the ill effects for which the 
latter is responsible. Further, when mulching is resorted to, it is not 
an uncommon thing to find the material used heaped round the stem of 
the tree, and decomposing in that situation, and so doing more harm 
than good. The fact being perhaps recognised of orange trees 
naturally drawing their sustenance from near the surface, many 
cultivators in the Toowoomba district who do not mulch their trees, 
suffer the soil surrounding them to be as little disturbed as possible, 
and so allow it to become close and hard rather than cultivate it 
slightly, and thereby render it free and aerated. In more than one 
instance we noticed neighbouring trees whose branches overlapped- 
These of course had been planted too closely together. This dense 
planting, to use the words of Dr. G-. Bennett, " is an important error, 
as there is not a tree that exhausts the soil more rapidly than the 
orange, and destroys one another. It has been remarked to me * that 
the greatest enemy to the orange tree is its own kind,' that is, when 
they are planted too close together."* 

The practice of manuring orange trees is not very common at 
Toowoomba. Without a series of analyses of the soil and a comparison 
of its constituency, as thus displayed, with the known composition of 
the orange, it were hazardous to indicate the adoption of any particular 
fertilizing agent. But that it requires some, in long cultivated soils, 
seems mor^ than probable. Even the riches of the Toowoomba soil 
are not inexhaustible, and the orange, as above remarked, needs a 

* " On the Introduction, Cultivation, and Economic Uses of the Orange, and 
others of the Citron Tribe, in New South Wales." Sydney, 1871, p. 14. 
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pretty large supply of them. This is so important a consideration 
that the following quotation relating to the subject may be admitted 
here : " There is a circumstance that deserves to be borne in mind by 
orange growers, and this is the absolute amount of material annually 
carried away from the land in the produce of the tree, and never 
returned again except by those who manure. Let any one compute 
what this is. Mr. Watt has obliged us with the result of a practical 
analysis thus made. The average weight of an orange he determines 
to be 4 ounces, so that one dozen of them may be said to weigh 
3 lbs., and 250 dozen (no unusual product for a good-sized tree) 6i cwt. 
Directing his attention only to the peel, he discovered that the peel of 
an orange weighing 4 ounces weighed 960 grains. "When the peel was 
burnt the ash weighed 7 grains. Computing this abstraction on the sup- 
position of the crop above named, it wmU be seen that each tree will 
remove of absolute soil or soil elements, which must in some way be 
restored, 2 J lbs., and taking seventy trees to the acre, nearly 2 cwt. per 
acre. Now be it observed that of this bulk fully one-half is potash in one 
of its compound forms. The other half consists of silica, lime, and 
phosphate of lime, &c. Potash is not supplied to the soil either by the 
water or the atmosphere. Some soils contain absolutely no potash. 
It does not, however, follow that these soils will not produce plants 
requiring potash, because it may be artificially supplied."* Authorities 
examined by Mr. G-. E. Alderton have shown him that "orange trees 
before they reach the bearing, require nitrogenous manure, and, after 
they have begun to bear, alkalies." " The chief chemical component 
of the orange tree is lime, hence the tree requires it as food.f On the 
other hand, orange trees may be too highly manured, and this is a 
frequent cause of disease. Also, manuring them will not accomplish 
much when other conditions for ensuring a prolific and good crop fail. 
As an instance, Mr. Koessler showed us a cultivation where the ground 
was nearly level and naturally exposed, and where, though the soil 
had been well trenched and enriched with "hundreds of loads of stable 
manure," the trees bore indifferent crops and were subject to scale and 
other diseases. Both potash and lime also in excess are probably pre- 
judicial. Messrs. T. E. Thorpe and H. Knopf, in the "Journal of the 
Chemical Society," commenting on chemical analyses which they 
therein describe, of different parts of orange trees, (1) suffering from 
a well known and fatal disease, "lagrima," and (2) of perfectly 
healthy trees, remark : — " It will be noticed on instituting the com- 
parison (between the two sets of analyses), that the composition of 
the ashes of the healthy tree differs widely from that of the diseased 
specimens. The want of analogy is more particularly seen in the undue 
proportion of lime and the comparative lack of phosphoric acid in all 
parts of the unhealthy tree, with the exception of the fruit ; but the 
concentration of potash in the latter is remarkable. Whether, how- 
ever, these deviations may in any way be connected with the source of 
the disease, or are themselves its results, remains to be proved." J 

We have dwelt to this extent on the cultivation of the orange at 
Toowoomba because, as we observed, much of the disease — especially 

• Quoted by Dr. G-. Bennett from " Journal of the Horticultural Society of 
New South Wales.'* Op, cit., pp. 28-9. 

t '' Treatise and Handbook of Orange Culture in Auckland, New Zealand." 
By Authority : Wellington, 1884, p. 23. 

X "Journal Chemical Society,^' 1868, pp. 623.4, 



coBstitational disease — ^to which it is subject to there, is attributable 
to errors of coltiv^ation and neglect, rather than to the fact, readily put 
forward if so, that the trees a^ected are worked rather than seedling 
trees ; and if worked, grafted on lemon rather than on orange slocks. 
Health f orango trees maj be infected hj insect or ftmgus pests 
equally with unhealthy ones; but in their case the vegetative pro- 
cesses are powerful enough to enable the tree to hold its own their 
presence notwithstanding. 

In some part of the district oranges feel the effect of frost. Mr. 
SrOessler stated that at his Gowrie Creek estate the climate had proved 
too cold for this fruit. Some of the oranges growing there were, iu 
the winter of 1885, completely cut down by frost, and those in the 
upper part of the ground were so badly affected that they escaped 
only after their upper branches had been cut back. The orange trees 
in this orchard were now found to be wonderfully free from disease, 
though, as might be expected, they had not yet recovered their full- 
bearing capabilities. It should, however, be borne in mind that it is 
not so much the frost which injures the trees, as does the sudden 
change of temperature to which they are subjected when the morning 
sun shines upon them. They should, therefore, in all cases be pro- 
tected from its influence by means of shade trees. Mr. G-. E. Alderton 
has enlarged on this subject.* He quotes James Pye, of Parramatta, 
to the effect that "the morning sun does more harm than anything 
else," and Justice A. T. Holroyd, who remarked on the immunity 
which his trees experienced when subject to frost : — " This year, though i 

we have had the hardest frosts I have known in the district, I have not ' 

seen in my orchard {i.e. — at Sherwood Scrubs, near Parramatta) a single 
leaf or shoot affected by the frost.** It is a well-ascertained fact, too. 
that in other orange-growing countries frost is not an obstacle to the 
highly successful cultivation of the orange when other favouring con- 
ditions obtain. Many instances of the severe treatment afforded by 
the late drought were remarked, and we could not but iiotice how 
well the Seville orange had maintained its character of being able to 
thrive in a dry climate. 

^Propagation, — Our opinion has been frequently sought as to the 
merits of seedjing trees on their own bottoms, and worked trees 
respectively. Mr. James Pye, of Parramatta, recommends the former, 
since seedlings make larger trees and bear more heavily ,t are less 
subject to disease than worked trees. On the other hand, they take 
longer coming into bearing. He remarks, " Seedlings rarely bear at 
six years old and may be twenty before they do so." It must be borne 
in mind, too, that the seedlings of plants whose desirable characteristics 
have been obtained by cultivation do not invariably inherit the quali- 
ties of their parents. A practical agricnlturist, Mr. George Neilson, 
curator of the Itoyal Horticultural Society's Gardens, ivfelbourne, 
has remarked, " We might sow a hundred (orange) pips and not get 
one (orange) that was worth cultivating, and you might have fifty 
out of the hundred that would be worth cultivating. It is a mere 

* ** Orange Culture," pp. 24-25. 

t Mr. £}. A. Melntodi, of Lane Oova, Sydney, after much practical experience 
is, however, of the opinion that "the orange trees when grown from seed • . . . 
seldom bear such heaTj crops 04 t he worked tree.'* 
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chance.* But then in raising seedlings Mr. Neilson recommends 
sowing a case of rotten oranges just as they are {L.c). To ensure a 
more definite result, however, we must resort to artificial selection. 
The great advocate of seedling trees, whom we have just quoted, viz., 
Mr. James Pye, thus describes such selection, " For all seeds used by 
me for raising trees or stocks I select the large, round, and plump 
seed ; the lean and thin ones I throw away."t We are aware that 
there exists some method, the main feature in which is abundant root 
pruning, by which the earlier proliferation of seedling trees is obtained, 
but have no practical experience of it; neither are we assured by those 
who have advocated it that desirable properties which seedlings possess 
are not sacrificed in obtaining such a result. 

In a publication issuing from the G-overnment Printing Office we 
are informed that "The lemon stock cannot for one moment be 
countenanced as a satisfactory one for the orange tree" ; "It is not 
in my power to pomt out a single orangery in this colony, large or 
small, where the trees are growing, and to say that they are doing 
well," J and again, " Beware of purchasing orange trees worked on 
the lemon stock, for they are a failure everywhere in Queensland, and 
the direct cause of most of the failures with which our orange growers 
are troubled. Orange trees worked on the lemon stock are dear at a 
gift.'*§ The accuracy of this statement is, however, opposed to the 
fact that at the ^'ational Association's Show held in Brisbane, in 1886, 
the highest award for oranges was given to a collection derived from 
trees grown on lemon stocks, and that this collection was not limited 
to one or two kinds only, but comprised no less than thirty-eight 
recognised varieties. 

The opinion, however, of many orange growers in the Toowoomba 
district, from one of the orchards of which this collection was derived, 
is opposed to the use of the lemon stocks. They seemed to have traced 
a connection between the existence of trees worked on lemon stocks 
and the occurrence of orange tree diseases ; this is especiallv so in the 
case of a malady pretty generally recognised as " foot rot. And so 
rooted are they in this opinion that even when there is reason to think 
otherwise they infer that a tree must have been originally grafted on 
a lemon stock, for the simple reason that it is now affected by this 
disease. On our part, however, from an extensive general inspection 
of orange orchards in Toowoomba and other districts, we have not 
found any such connection. "When the ill effects due to unsuitable 
situation and soil, to improper cultivation, and to neglect, have been 
eliminated it will not be found that lemon stocks have such an evil 
reputation, but that trees on orange stocks are equally liable to 
disease. Mr. Boessler drew our attention to a case in point, where 
orange trees worked on orange stocks and growing in an unfavourable 
site were, several of them, affected by "foot rot," one indeed being the 
third planted at one station which had succumbed to this disease. 

* " Bojal Commission on Vegetable Products," "Victoria, 1886. Third progress 
wport and minutes of evidence, p. 118. By Authority : Melbourne. 

t Quoted by Dr. Q-. Bennett, " On the Introduction, &c., of the Orange in New 
South Wales," p. 15. 

t " The Queensland Horticulturist and Gardener's Guide." By T. Wright, 
Bri&bane, 1886, p. 32. 

§ Op., cit. p. 119. 
C 
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Seedling trees, too, are so affected, as we especially find when we study 
the descriptions of orange growing in other countries. 

Those who advocate the use of lemon stock for the orange, and 
there are many of this opinion in New South Wales, state that it 
produces a vigorous grower, makes a tree sooner, and gives the 
quickest retum,-that a good grafted lemon stock will grow into a 
tree twice as fast as a grafted orange, and produce soon and heavily. 
On the other hand, trees so raised do not attain the longevity which is 
reached by unworked seedlings or oranges grafted on their own stocks. 
But it must be always understood that woods which are brought 
together in a graft must be well matched, and that there generally 
must be some constitutional similarity between them. If we wish to 
propagate the Kumquat we do not resort to an ordinary orange for 
a stock, but must perforce utilize the Citrus trif oliata (Linn.) ; and in 
the same way the lemon stock will be best adapted for propagating 
trees of its own kind — i.e. lemon trees — whilst at the same time also it 
is suitable for strong vigorous-growing oranges such as the Parra- 
matta, and unsuitable for such as the Mandarin. The constitutional 
affinity between a particular orange and the lemon may be closer than 
that existing between one orange and another. On the other hand, 
there are cases in which we do not require this constitutional similarity 
to be very close. For insTance, when we look to the influence of a 
stock which is suitable for a particular climate to be exerted in the 
direction of rendering the growth in the same climate possible, and 
moreover profitable, of a large number of its allies — or even a single 
one — naturally growing, or artificially raised, under different meteoro- 
logical conditions. 

The question arises, what stock, then, is best suitable for the Too- 
woomba climate ? We should say unhesitatingly, the bitter orange 
or Seville, on account of its drought-resisting properties. This 
stock, however, cannot be used in all cases, in some of which a 
sweet orange stock is indicated, in others a Lisbon lemon. Again, in 
other cases there is no doubt that good results would be derived from 
the use of one or other of our native citraceous trees as stocks ; and 
we are glad of an opportunity of pointing to the only attempts that, as 
far as we can learn, have ever been made in this direction, or even 
suggested, although it would seem a priori probable, from the results 
accomplished by the aid of native stocks in the case of other economic 
plants, that benefit from the use of native orange stocks would accrue 
to those employing them also. Mr. Hitchcock has experimented 
with the native lime of the Toowoomba scrubs (Citrus australis, var. 
Planch oni F. w. Mueller), which is described as "A noble tree, fully 
40 feet high, or, according to Hartmann, even 60 feet high, with 
globular fruits about the size of a walnut (often much larger — H. 
T.), called in Australia, Native Oranges."* In one case Mr. Hitch- 
cock raised three or four dozen trees on seedling stocks of this tree. 
Some of these we examined and found that though they were not so 
large as the majority of the other orange trees grown on ordinary 
orange seedling stocks (which in Mr. Hitchcock's orchard are unusually 
well developed), they bore fairly well and were quite free from 
disease, although a very little Eed Scale {Aspidiotus eocoineus) was 

• Jerd. Von Mueller in " Select Extra-tropical Plants." New South Wales 
edition (enlarged), Sydney, 1881, p. 83. 
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present on them. (2) In the case of a Japanese Mandarin on the 
native citrus, a tree was shown us whicn had been twelve years 
planted out; It had reached a height of 12 feet (rather more than less) , 
was well formed, perfectly healthy, and bearing well. It was stated 
that had the scion of the mandarin been grafted on a Seville stock, 
the tree would have been four feet higher, but that the fruit would 
have been no better. These interesting experiments might be pro- 
fitably repeated in other orchards and districts. It would be 
interesting to find out whether the small ** native lime," Aiakmtia 
glauca^ which grows in very dry districts, and not far to the west of 
Toowoomba, would, or would not, be serviceable as affording stoeks 
for the propagation of citraceous trees. It might, we think, d^ in 
the case of the Kumquat. We have placed a number of seedling 
plants under the care of the experienced horticulturist, Mr. B. Crow, 
of Toowoomba, and trust that when they reach their destination, Mr. 
Hitchcock's orangery, the experience of the latter in orange growing in 
many parts of the world will be able to turn them to some good 
account. 

The following are the principal diseases to which the orange is 
subject at Toowoomba : — 

Insect Pests. — Fruit Fly (two kinds). Orange Moths, Leaf- 
eating Caterpillars (three kinds), Borers, Scale Insects (seven 
kinds), Eoot-eaters, Aphides, Green Bug, Black Bug, Locusts, 
G-rasshoppers, Acari (Maori oranges). Fungi: — Leaf Fungi (black 
spot, scab), Foot-rot, and the epiphyte, Cassytha. 

We have included a description of others also, some of which are 
only sparingly felt at Toowoomba, and the remaining ones not at all. 
These last, however, as is probable, will, we think, arrive in the 
district sooner or later. 

MULBEREY. 

Nearly every garden in Toowoomba contains one or more trees 
of the mulberry, and this fruit succeeds well in the district, and 
ripens from October to November. Sericulture seems to be quite 
unrepresented even amongst the minor industries of the district. 
The chief pest of the mulberry is a small nitidularian beetle, a 
species of Brachyp^plus, which, immediately upon the fruit becoming 
ripe, insinuates itself amongst its component drupes, imbibes their 
juice and thus destroys them. Each fruit is attacked usually by 
several of these diminutive beetles. At Paradise estate it was 
observed that the foliage and young shoots were infested by a leaf- 
eating caterpillar. In the vicinity of Brisbane the mulberry is 
often attacked by the scale Lecaniu/m olece, and when this is the case 
one or other of the black coloured fungi which help to constitute the 
sooty matter which we deal with under the designation fumagine, 
also accompany it to the further detriment of the tree. This pest has 
not yet been observed on this or other fruit trees at Toowoomba. At 
Brisbane, again, the mulberry is often infested by the Red Orange 
Scale. 

WALNUTS. 

A few Walnut trees were noticed m the district, and especially 
in the neighbourhood of the Ranges — from Highfields to Mount 
Pleasant. Both young and older trees seemed to do well, as far as 
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oonld be judged prior to the fruit being mature. At tbis stage, how- 
eyer, tbe green husk often displays black spots or patches, or eyen a 
oonsiderable portion of it may partake of this colour, and be also 
somewhat shrunken. Examination of the Walnuts which display these 
appearances will usually show that the kernels have been retarded in 
their progress to maturity. Oftentimes there is no indication on a 
tree of this affection ; sometimes two or three fruits only are subject 
to it, and less frequently still quite two-thirds of the crop are 
damaged. The injury which this blackness betokens is caused by the 
attacks of a fly, very different, however, in appearance — as can be 
reasonably inferred — from the ordinary Fruit Fly, but one which, as 
far as the Walnut is concerned, has similar habits. Only the maggot 
stage of this insect has been observed by us. 

Remedies, — Only preventive measures are available in contending 
wfth this pest, and must be generally such as are used in the case 
of the orAmaxj Fruit Fly. 

SPANISH CHESTNUT. 

Wherever the growth of this tree has been attempted it seems to 
do well. In confirmation of this statement, it may be observed that 
Mr. Hanley, of the "Paradise" estate, has several Chestnut trees 
growing. They were planted as suckers sixteen years since, and are 
now fine trees. Most of them have simple trunks. One of these 
had a circumference of 3 feet 9 inches at a distance of 2 feet from 
the ground. Another, which had been permitted to fork at about 
I foot from the ground, had a circumference of 7 feet below the 
fork. All these trees were prolific bearers. No insect pests were 
noticed or commented upon as injuriously affecting them. 



^ In addition to these there are the Fig, Ouava (including 
Pisidium), Passion Fruit, Persimmon, and Vine, amongst fruits. ; 
numerous vegetables, the most important being Cabbage, Potato, Sweet 
Potato, Pumpkin-, Cereals, Wheat, Maize, &c. Artificial Fodders, 
including Lucerne, 

It would unduly prolong this Eeport to consider these with that 
attention to details which their treatment merits, and therefore they 
are now passed by without further notice. 



CHAPTER II. 
Diseases op Feuit Tebes — Pip Fettits. 

APPLE. 
WootLY Aphis (Schizoneura lanigera, Hausmann), 

During our visit this pest, which is otherwise known as the 
American Slight, came but little under notice ; a circumstance probably 
due to the fact that it was not specially sought for, rather than because 
it was generally absent. 

The Woolly Aphis must have been a terrible scourge of the apple 
trees of Toowoomba in former years. Mr. J. B. Eobinson stated, in 
evidence of this, that he had lost two hundred apple trees tkrougk 
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its attacks ; Mr. Hanley, of Paradise, Drayton, tHat sixty of his 
apple trees had been destroyed by this insect. It is not, however, 
quickly fatal. Mr. .Hertzer, of the Middle Eidge, pointed out a 
solitary tree and informed us that it alone survived of several others 
'which bad been planted out with it, some twenty- one years since. 
This single tree was now covered above ground with the blight, even 
to the tips of its branches, and yet bore abundant fruit. Similarly a 
tree was seen on the estate of Mr. ,M. Stenner which had had 
American Blight, as was stated, for twenty years, and yet was 
covered at the time of our visit (7th Eebruary) with fruit. 

The apparent comparative immunity from the attacks of Woolly 
Aphis which the apple trees of the district exhibit is largely due to 
the fact that the so-called blight-proof varieties are now almost 
universally used, at least as stocks. The most popular of these 
varieties are the Irish Peach, the Northern Spy, and the Winter 
Majentin.* Other reputed blight-resisting apples do not appear 
always to remain immune at Toowoomba. The Summer Pearmain 
and Stephenson's Winter were pointed out by Mr. H. Hopkins, 
gardener, as a proof of this assertion — they being, as was observed, 
blight-stricken varieties. 

This disease is so generally known amongst fruit growers that it 
is scarcely necessary to enter into minuteness of detail regarding it. 

Appearances due to Disease. — When but a few insects are present 
they give rise to a white cottony film at the bottom of the crevice 
inrhere they occur. When they have already become numerous the 
£pot appears as if a knot of cotton wool was stuck to it, and aa 
they still further increase they may form cottony dependent pieces. 
By inserting their rostra or beaks into the bark the insects imbibe the 
sap of the tree, which, in response to the irritation which this 
injury occasions, gradually develops the well-known knotty appear- 
ances. Not only does the Aphis establish itself anywhere on the 
trunk, branches, or branchlets, especially where either of these have 
been injured; but also on the roots, on which it causes, too, the 
characteristic excrescences. 

The Insect and its Life-Jiistory, — In spring time these woolly 
masses consist of young reddish-brown aphides (or larvffi), those which 
have already developed into full grown aphides of a darker colour, and 
the representatives of intermediate stages of growth. The quite' 
young insects are without threads of wool-like secretion, but during 
development, emit spiral filaments from dorsal pores to such an extent 
that the whole body finally becomes densely lanigerous. All these 
insects are without wings, and are potentially females, capable of 
a-sexual reproduction. These wingless aphides, when adult, vivi- 
j^rously produce young lik^ themselves, which, in their turn, are 
similarly reproductive. Towards the end of summer, after man^ 
generations of aphides have thus arisen, most of these wingless vivi- 
parous females produce winged female insects which are still 

* In the experimental grounds in the gardens of the Boyal Horticultural 
Society, Melbourne, Yictoria, the following additional varieties have continued to 
be proof against the attacks of the American Blight: — Tetofsky, Stubbart 
Codlm^ Striped Beaufin, Ruby Pearmain, New England Pigeon, Magg s Seedling, 
Lord Wolseley, Golden Queen, Fall Beauty, Early Richmond, Chastatee, Autumn 
Tazt, American Golden Pippin^ Primate, Menagerie, Yarra Bank. 
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viviparous, and these in their turn give birth to wingless oviparous 
females, and also small vringed male insects. These last classes 
produce eggs, a single egg being laid by each female apbid. In 
addition to the eggs which hatch when the next spring ensues, there 
are nmbers of wingless viviparous females which are the progeny of 
aphides which have not given birth to winged viviparous females, 
and so on. These hibernate during the winter months, and wben the 
latter are past, also assist in continuing the race. The winged vivi- 
parous females are of a shining dark-brown colour, are pitchy or green 
between the wings, or with the abdomen chocolate brown ; their wings 
have the third branch vein with a single fork. 

Treatment. — 1. We are indebted to the "Gardener's Chronicle" 
for June 19, 1886 (vol. ixv. pp. 794-5), for the following recom- 
mendation as to treatment : — 

Young trees. — When young trees first become afEected a number 
of remedies may be effectively used. Rubbing or brushing kerosene 
in the infested spots, washing them with '* lye" (i lb. to the 
gallon of water) ; strong solution of whale-oil soap ; or sulpho- 
carbonate of potash, will arrest the disease. 

Eoots. — When the roots of large trees are thoroughly infested, 
it is said that there is no remedy so inexpensive and at the same time 
efficacious as Gras Lime — the refuse of gas works. This should be 
employed in the following manner. Spread about one shovelful, or 
more according to the size of the tree, in a dry state within a radius 
of four feet over the surface. The Gas Lime being a caustic sub- 
stance should not be placed immediately around the trunk, especially 
if the trees under treatment are young, and to kill the aphides that may 
therefore remain at the root-crown, and also to prevent others from 
working downwards from above, fresh ashes are to be piled in this 
situation. In England it is the custom to trust the rain to wash the 
lime into the soil. When applied to a given spot it is said to retain 
its effectiveness for three years, but its powers are doubtless diminished 
if it is exposed to air and rain. 

2. Professor Kirk, evidently referring to the treatment of those 
parts of the tree which are above ground, states that in New 
Zealand he has never known the following application to faU, when 
properly applied — this is castor-oil containing 2 oz. of wood-soot 
to the gallon. He also informs us that the Minister of Lands, 
New Zealand, has officially recommended the following effectual 
method of treatment in dealing with the occurrence of the woolly 
aphis on the roots : — 

*' Four pounds of sublimed sulphur in an iron-pot, with enough water 
to stir conveniently while boiling for twenty minutes ; then add 1 lb. of 
caustic potash (Greenbank Company's is the best), previously dissolved, and 
whilst still hot, and as much colza or oiher vegetable oil as will make it 
like a thick paint. Then, when warm, with a large paint-brush, daub it 
for about the space of a foot round the butt of the stem of the tree. E»ain 
will wash it into the roots, and the oil will tend to preserve its strength for 
years." 

3. Eesin Compound. — Mr. A. Koebele states that he has always 
had success in destroying the woolly aphis wheii it occurs, both above 
ground and on the roots of apple trees, by use of this compound. Eor 
work above ground he sprays a fluid containing one part of the com- 



39 

pound to eight of water ; but he appears to recommend a stronger solu- 
tion, viz., 1 to 6, for contending with the pest when it affects the roots.* 
See note under " Mussel Scale," p. 40. 

The MirssBL Scale {Mytilaspis Pomorum, Bouch^). 

This insect, which in other countries deleteriously affects not only 
the apple but also the pear, plum, and several ornamental trees and 
shrubs, has not, as far as we are aware, been established anywhere in 
the colony. It may, however, be frequently noticed on imported 
apples, to which it adheres with some pertinacity ; and on them it is 
conveyed from one end of the colony to the other. There is every 
probability, therefore, of its becoming naturalised here ; and so an 
additional pest to the fruit grower. 

The Mussel Scale is said to be a native of Europe, and to have 
been described by Eeaumur as early as 1738, and subsequently by 
Gmelin. W. C. Whitehead, Entomologist to the Agricultural Depart- 
ment of the Privy Council, states that in England " Apples and pear 
trees with smooth bark suffer more from this scale than those with 
thick rough covering.'* There are several kinds of apples there that 
" are especially liable to receive injuries from this insect. Young trees 
have been killed outright. '*t 

From England this pest was introduced on apple to the United 
States^ and in 1870 was regarded as being " on the whole the most 
pernicious and destructive of any insect in that country.'* There its 
life history has been investigated by Harris, Professor Riley, Dr. 
Shiner, Comstock, and many others. 

It has also found its way to New Zealand. In 1886 Professor 
Kirk reported, " At the present time this pest is causing serious loss 
in the Western and Canterbury districts, where, in certain localities, 
it has led to a diminution in the annual yield.**J 

The Mussel Scale occurs, too, in Tasmania, where " it is spreading 
rapidly and is not particular what it attacks, even to black currants and 
gooseberry bushes. "§ 

When it infects a tree it occurs in such profusion that the branches 
and branchlets are literally covered with it. 

Description. — Adult Female. • — Scale. — Elongated, narrow, widened 
posteriorly or mussel-shaped more or less curved, of ashy-grey or brown 
colour. Discarded pellicles or exuvije at one end of scale, yellowish. 
Scale open underneath adhering by its edges to the tree. Length 
averaging -^ inch, breadth nearly -^ inch. ^wmaZ.-=— Elongate-oval, 
cephalic end and about half the rest smooth, the remainder much 
corrugated. Legs and antennae absent ; three or four spines on some 
of the corrugations near the abdomen. Abdominal border regularly 
curved having triangular and foliated lobes ; the two central lobes the 
largest, with a smaller lobe on each side of them; strong spines 

* Vid. Report, Department of Agriculture, United States of America, 1886. 
Report of iintomologist, p. 147. Washington, 1887. 

t Report on Insects Injurious to Fruit Crops," p. lOi — London, 1886. See 
also "Agricola" (Curtis) in Gardener's Chronicle " JjondoUf 1843, pp. 735-6. 

J " Report on Fruit Blights and Diseases of Fruit Trees." Reprint, Brisbane, 
1836, p. 16. 

§ Mr. Howard Wright, vide Frazer S. Crawford in " Report on Fusicladium, 
&c.," p. 51. Adelaide, 1886. 
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between the lobes. Five groups of spinnerets around the anal 
opening ; of which the upper and each of the superior lateral contain 
seventeen, and the inferior lateral groups fourteen spinnerets. 

Male. — Scale, — " Much • smaller, with a single moulted skm, and 
with the posterior part joined to the remainder of the scale by a thin 
portion which serves as a hingQ^ ^'Comstock, 

Ugga, — These " are .... oval in shape, of a white or 
opalescent colour, changiug to yellow as spring comes on." — MasJeell, 

Life History. — "When in the perfect state the female insect 
occupies nearly the whole of the puparium or scale. Later on, 
however, it begins laying its eggs with which it gradually fills the 

shield, shrivelling itself into the narrow end of it 

The eggs are usually from thirty to fifty in number (but they may be 
as many as one hundred. — Packard) under each scale." — MasJceU. 
The eggs are hatched when still under the scale, and soon after this 
event the young occur as yellow specs amongst the mother scales. The 
young insect is provided with antennae, and having properly constituted 
legs, moves freely about. It then fixes upon a suitable resting place, 
and transforms by casting off its first pellicle — which remains where 
dejected to form part of the puparium. The antennae and legs at this 
time disappear. The insect now begins to spin the shield proper or 
broader portion of the scale. || 

Professor Eiley has found from observations made in Illinois that 
about fifty-five days occur from the time the eggs are hatched until 
the insect is fully developed ; and that the eggs commence to be layed 
about ten days or a fortnight after this event. 

Natural Snemies.-^Dr. Shiner has noticed in America an Acarus 
parasitic upon the Mussel Scale, and Mr. Maskell has observed Aeari 
aJso, moving suspiciously amongst the eggs of Mytilaspis, in New 
Zealand. 

Remedies. — Preventive : Avoid bringing imported apples into the 
fruit-growing districts. Apple-peel, or the core of the apple with the 
" eye " still attached, may contain the female scale. The young on 
hatching may for a time find sustenance, and also increase and multiply 
upon quite a number of plants (Mr. Maskell mentions in this connec- 
tion " plum, peach, apricot, pear, lilac, cotoneaster, thorn, sycamore, 
ash, and many others "), until an opportunity occurs for its being 
transferred to the apple, and there developing its peculiar destructive 
energy. Curative : See under " Peach Scales," p. 91. 

Note. — For this and other scale insects the following Eesin Compound, 
which has given very satisfactory results when experimented with in California 
by Mr. Albert Koebele, as agent for the United States Entomologist, might 
be profitably tried. This is prepared as follows ; — Dissolve 31b. of sal-soda 
and 4lb. of resin in 3 pints of water over fire ; when properly dissolved, add 
water slowly while boiling to make 36 pints. One part of the compound to 
4 of water, or a mixture no stronger than such as contains 3 parts of the 
compound to 8 parts of water, would in all probability be round to be 
efiective as a fluid for use with the spray. 

Dr. J. Bancroft has for some considerable time been in the habit of 
removing scale insects, forming similar incrustations on the bark of 

II Vid. W. M. MaskeU ; " On some Coccidse of New Zealand." Trans. N.Z. 
Inst.-, 1878, vol; xi., pp. 192-194; pi. v., fig. 2 a, b, o, d. 
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trees at Brisbane, by means of a fine wire brush. It seems necessary 
however, that some means should exist for the destruction of scales 
removed, otherwise this process might aid in their dissemination. 

WOOD-BOBING CaTESFILLAB. 

Caterpillars, measuring less than an inch in length, and which, 
owing to the presence of small coloured blotches on the surface, 
had a pinkish red hue, were noticed injuring some of the Toowoomba 
apple trees. 

Symptoms. — Where pruning had taken place small borings lead 
into the part in which the dead and living wood unites. The 
presence of such injuries was usually indicated by the occurrence 
of small particles of rejected - food material at the entrances to the 
burrows. 

The Gaterpillar, — The caterpillar is cylindrical, smooth, with a 
few scattered white hairs, three pair of thoracic legs and four pair of 
abdominal prolegs. G-eneral colour white with pinkish red blotches — 
those along the centre of the back forming a longtitudinal broken 
double band, and black hair bearing spots. Head brown ; neck white ; 
first thoracic segment very dark brown with an interruptedly white 
anterior border and two blotches, one on either side of the middle line, 
of the same colour. Second and third thoracic segments with three 
black spots on either side, a dorsal one, a lateral one immediately 
below this, and an inferior lateral one below the latter. Succeeding 
segments with two dorsal spots — one anterior and one posterior, one 
lateral ocellated spot, and one inferior lateral, and a spot posterior to 
and a little above the origin of each limb. Abdominal limbs with an 
arcuated spot on outer aspect of first joint. Those segments without 
appendages having each a transverse series of four marks on the under 
surface, the central pair being the smallest. Terminal joint of palpi, 
thoracic limbs, and claws of abdominal prolegs light brown. Length 
14 mm. -J-| inch. • 

The Chrysalis, — Not observed. 

The Moth, — Not observed, but probably a member of the Fam. 
TortricidcB, and of small size. 

Leaf-Eating Catbepillae {Orgyia postica). 

This pest was not observed at Toowoomba, although it is probable 
that it is sometimes noticed there. Attention was first called to the 
destructive habits of Orgyia^ in the caterpillar phase, by Mr. H. 
Hockings, on 18th April. He then brought some very young examples, 
which he had found feeding on apple trees at AVooUoongabba. In this 
case the caterpillars had eaten holes into the substance of the leaves, 
and had gnawed portions of their edges, but generally seemed to avoid 
the denser tissue of the veins. The effect on apple trees of the 
presence of this insect is thus very evident, and such is its voracity 
that a few caterpillars only are able to quite check the growth of 
young plants, which accordingly die. 

It is evident, on examination of the figure, given by F. Moore* 
to represent the caterpillar of Orgyia postica {Walker)^ and on 
perusal of the description given by this authority to characterise the 

* « The Lepidoptera of Ceylon," Pt. vii., PI. 109, 1 b. 
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same insect, that we have to deal with a phase in the life history oi 
this well-known moth to which the following characters apply: — 

The Caterpillars. — These are readily distinguished. They are of 
a yellowish colour, " with a dorsal and two lateral purple brown 
bands ; head red ; two long tufts of purple brown hairs, individually 
of different length, project over the head and two over the anal or 
terminal segment ; two lateral tufts of whitish hairs extend laterally 
from the fiith and Bixth segments, and a dorsal brush of short yellow 
hairs crowns the fifth, sixth, seventh, and eighth segments" {Moore'). 
They attain a length of li inch., and are very active in their movements. 

The Chrysalides are hairy, \ inch or more in length and end in a 
fine point. They are contained in a very light-coloured thin cocoon, 
on the surface of which are inwoven the long hairs of the body of 
the caterpillar. 

Imago. — The sexes in the perfect insect are very different. The 
female is of a very light, greyish-brown colour. It has a thick 
cylindrical body, and its wings are quite rudimentary, and appear to 
be almost wanting. The male has a slenderer body, and is furnished 
with the full complement of wings which expand to nearly one inch. 
The anterior pair of these are of a rufous brown colour, are crossed with 
fine zigzag (often ill- defined) black lines, and are irregularly marked 
with brown blotches. The hindwings are of a uniform smoky brown. 
The antennae are on each side, broadly comb-like. 

Natural Enemies, — It is highly probable that this caterpillar is 
untouched by insectivorous birds, and that these are warned that it 
contains something which is unpleasant to their sense of taste or smell, 
by the exhibition of conspicuous characters, even if the hairs 
themselves are not irritating, and so distasteful. The closely 
allied insect — Orgyia antiqua — when in the caterpillar stage, has 
similarly conspicuous colours, tufts, and eversible dorsal glands, 
and has been experimentally demonstrated by J. Jenner Weir* 
to be " disregarded 6y all the birds." The immunity, however, which 
this caterpillar may be reasonably expected to possess from the attacks 
of insectivorous birds is probably lost when the chrysalis stage is 
arrived at ; for in America it is recorded by Dr. Brewer of another 
congener — Orgyia leucostigma — that in a particular district its cater- 
pillar was very destructive for two seasons, until the pest was almost 
extirpated by sparrows which were noticed engaged in the destruction 
of the cocoons.f When, however, the insect reaches the next stage, 
it, or the female at least, is quite free from the attacks of insectivorous 
birds. And yet it seems so helpless. E. B. Poulton writes concerning 
the female imago of Orgyia antiqua^ and his remark applies to the 
Queensland Orgyia — " The female Moth has rudimentary wings, and 
never quits its cocoon, but sits on the outside of it, being very 
inconspicuous, as it is covered with grey down, which harmonises well 
with the colour of the surface upon which it is resting "J— and again, 
" It would be impossible to find a more helpless insect, without even 
the power of attempting to escape by walking," § — and yet, as he 
adds, quoting J. Jenner Weir, ** * It is the only lepidopterous insect 

* Proceedings of the Zool. Society of London, 1887, p. 200. 

t Vid. Proc. Boston Soc, Nat. Hist., vol. xix., p. 260, 5 Dec, 1877. 

X Proc. Zool. Soc. London, 1887, p. 248. 

§ Opi cit., p; 264. 
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entirely rejected in the perfect state.' Disregarded by all the birds 
(experimented with) except (the) Eobin and Eeed Bunting, and 
refused by these after examination*' (p. 249). The eggs are deposited 
in a sticky and frothy substance, and this hardens on exposure; 
they, too, are therefore protected from the attacks of birds if not 
from those also of other enemies. 

IHstribution, Sfc. — ^Within the colony the range of this insect is 
not known. The caterpillars are often to be observed feeding on the 
leaves of different species of Albizzia, but they also occur on plants 
of a quite different order, and may be especially destructive to the 
foliage of the ' rose. Mr. F. Moore records the observation of 
Tbwaites : that CsBsalpinia is one of their food plants. 

JEtemedies, — The caterpillars, the cocoons, and the female moths 
are all conspicuous objects, and may be removed by hand picking. 

CoDLiN Moth {Carpocapsa pomonella, Linn).* 

The Codlin Moth is so notorious a fruit pest that the occurrence 
of it m the caterpillar stage, as observed in Queensland — ^in Brisbane, 
at least — and the likelihood of its becoming established in the 
Toowoomba orchards, would seem to justify the insertion in this Eeport 
of the following remarks concerning it : Every effort should be made 
to observe it when it first appears, so as thus early to immediately, 
if possible, stamp it out. And as a preliminary to such effort on the 
part of fruit-growers, a description of the nature of the injury 
which the Codlin Moth occasions, as well as some account of its habits 
and appearance in the different stages of its growth, should be 
available to orchardists here, and some hints as to the direction in 
which these efforts are to be pursued should be forthcoming. 

To omit all reference to its occurrence in countries other than 
the Australian colonies. The Codlin Moth was first observed in Tas- 
mania about thirty years ago. Tn Victoria it is of more recent 
occurrence. " There is no doubt but that it was first brought to this 
district {i.e., Ballarat) in apple cases from Tasmania. Leaving there 
in the worm or grub state, it passed, either in transit or in store, 
into the chrysalis, secreting itself in corners of the cases, and in 
this way was carried all over the district in empty cases. "f It was 
first observed in the Auckland district of New Zealand about twelve 
years ago, and in the Nelson about eight (T. Kirk). Its presence was 
not identified in South Australia until Christmas, 1885, although it 
had probably been present for one or two seasons previous to this 
iF. S, Crawford). It has not been in Sydney until the present year 
(1887). Its occurrence, on imported fruit, in this colony has only 
recently been ascertained — this was in May, when specimens of the 
caterpillars were procured in a fruit-shop in Brisbane. Worm-eaten 
apples arrive here, too, in plenty from t£e United States during Sep- 
tember and October. When the fruit is harvested whilst the grub 
which it contains is still only partly developed, or if cold weather has 
already supervened — in which event the larva may lie dormant — a con- 

• NoTB. — Previous to this article being written there was, " in present acces- 
sible form, no complete account of the Codlin Moth." This statement, made in 
1887, afforded justification to the United States Entomologist for the inclusion of an 
able article, by L. O. Howard, relating to this insect, in his Annual Eeport for that 
year, and the fact it alludes to our effort also to supply the omission. 

t Ballarat Horticultural Society, in " Codlin Moth, Report of Secretary for 
Affficulture," Victoria, 1885, p. 9. 
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siderable time may elapse before eyen the cliiyBalis condition is reached 
and the insect be transported far from its birth place. Already, as in 
the United States also, its presence in Tasmania has been the occasion 
of special legislative action there; so also in New Zealand and in South 
Australia. The extent of the damage which it has occasioned in each 
of these countries is the subject of common information. 

I^mptams of its presence.-^The fruit changes colour, or ripens 
earlier than it otherwise would and usually falls to the ground. On 
examination of the fallen fruit this is found to have been bored by 
some insect, and to have a hole generally on one side of the fruit, or 
less commonly in the centre of the " eye." This orifice will vary in 
size according as the caterpillar has left the apple or not, ajid wiH 
frequently be observed to be filled up with dejected food material 
(f rass), fastened together by fine threads. On cutting the apple in 
half, it will be observed that this hole marks the entrance to a passage, 
usually somewhat tortuous and of irregular breadth, which leads 
from the outside to the core. On examination of the latter it will 
often be noticed that the pips have been gnawn into and their contents 
extracted ; also that the fruit has been excavated both above and below 
the core. All the burrowings thus formed will contain small black 
particles — pellets of excrementitious matter — and, as sometimes hap- 
pens, in some part of them will be found the cause of all these 
appearances — a pinkish-coloured finely black-spotted grub, which on 
being disturbed will, suspended by a fine silken thread, drop from 
the apple or other fruit under examination. This is the caterpillar of 
the Coalin Moth. 

Li/e Sistory of Codlin Moth and its Mode of Attach,^^^^ In 
early summer (September) when the young apple is just set, the 
moths, which have passed the winter either as larv© (caterpillars) 
or pupsB (chrysalides) emerge from their confinement, pair, and 
within forty-eight hours the females (on some warm evening) fiy from 
apple to apple, depositing an egg in (on) each until they have exhausted 
their stock." * The egg which is barely visible to the naked eye is 
either placed on the crown of the young fruit, within the eye, or if 
at an earlier date still, then on the summit of the ovary of the blos- 
som — the tree being in flower. The egg is hatched in from seven 
to eight days. On examining a young apple shortly after this 
event a fine powder will be noticed in the centre of the eye, 
and the minute larva found in the upper part of the fruit at a 
small distance in from the eye, with its head directed towards the 
centre. Having reached the core of the apple, it either continues 
to feed on the pulp surrounding it, or extends its burrows to the 
side of the fruit, when having gained this it gnaws through the skin. 
The orifice thus formed is used as an outlet for the excrement 
of the caterpillar, for the ingress of air, and also for the emer- 
gence of the larvae when fully grown. The chief mischief, however, is 
effected in the centre of the fruit. Ultimately the caterpillar seeks 
the pips which it gnaws into for the purpose of consuming their 
contents. This last is the action which determines the premature 
falling of the fruit. After this has happened the larvae soon crawls 
out — this action on its part taking place about ten days or a fortnight 
after it has obtained its full size. '' Its exit is rapid and many apples 
may be examined in the morning, which have fallen during the night, 

* Report on the FusicladiumB, &c., by F. S. Grawfoid, Adelaide, 1886, p. 89* 
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before one is found in wliicli a grub remains. The apples from wbich 
it has escaped may be recognised by the orifice of the hole being 
cleared." Should the apple, however, be one of those varieties whose 
hold on the tree is unusually firm, the caterpillar will leave it before it 
Las fallen ; in this ease letting itself down from the fruit either on 
to the bough or to the ground by means of a silken thread of 
its own preparation. The caterpillar then crawls to the most con- 
venient spot suitable either for its shelter in a dormant condition, or 
for safety after the almost immediate performance of its chrysalis 
metamorphosis. Such^ a spot is furnished by the trunk of the apple 
tree itselr or that of some neighbouring tree, or by any dry wood, 
such as that of an old fence, or similar rubbish ; the site immediately 
selected being a crevice in dead bark or within a dried clump of moss 
or lichen. This spot it shapes, by gnawing, to suit its requirements, 
forming a smooth cavity to contain the elongated oval cocoon of 
white silk, in which small fragments of debris are superficially woven. 
In this it now ensconces itself. Should the apple which has been thus 
attacked be an early one, further changes rapidly transpire, more 
than one brood being produced during the season. In the event, 
however, of the autumn having supervened, the Codlin Moth may 
remain during a great part of the ensuing winter in its larval state, 
but under most favourable conditions the chrysalis gives birth to the 
perfect insect — the moth, within a month. 

DescHption of Codlin Moth in its different phases of life : — 

" The Caterpillar when full-grown is of a dirty-white colour, with 
a brown head often with darker brown marks. The first segment of 
the body behind the head is whitish with minute brown spots, the 
remaining segments being whitish (or of a pink or flesh colour 
according to age), each with about eight very minute dark points 
emitting fine short hairs (these spots or points being so arranged as 
to make two rows down the back, and one on each side) . Each of 
the three anterior segments is furnished with a pair of jointed legs, and 
each of the sixth, seventh, eighth, ninth, and terminal sesfments also 
bears a pair of fleshy tubercles or prolegs, with clasping booklets. 
There is a dark line seen down the middle of the back of the larva, 
which is the alimentary canal within the body." — /. O. Westwood,* 

The young caterpillar is of a whitjsh colour. The following is its 
rate of growth, as given by authorities : "When first hatched it is scarcely 
visible to the naked eye. When six days old it measures nearly a quar- 
ter of an inch, and is about as thick as a fine silk thread. In ten days 
it is about three-eighths of an inch long. In about twenty days, when 
it has attained its full size, it is from seven to nine lines in length. 

The Chrysalis. — The chrysalis is of a bright mahogany colour, 
and measures five lines in length. 

The Imago (moth). — " This," writes Westwood, "is one of the 
most beautiful of our small moths, measuring about three-quarters of 
an inch in the expansion of the fore- wings, which are ashy grey with 
darker marks, and vsrith a large coppery or reddish golden patch at the 
hinder extremity, bearing smaller paler patches ; the hind- wings are 
blackish." f Concerning it also, Westwood writes, in his ** Insects at 

* " The Gardener's Chronicle,*' London, 1879, p. 649. The parenthetical 
marks are not contained in the passage to which reference is made. 
t Westwood, supra, 1. c. 
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Home" :-«"Thi8 is a most exquisitely coloured insect. The upper 
wings are rich brown banded at the base and tip with darker and 
warmer brown. In the dark band at the tip of the wing is an oval 
mark of brilliant gold-coloured scales, having a very dark centre. In 
certain lights this dark centre takes a reddish hue ; even the outer 
wings, when viewed in a side light, shine as if made of the finest 
satin."* 

These descriptions refer to the moth as it presents itself to 
European observers. As, however, it is desirable that every facility 
for recognising so formidable a pest, as is the Codlin Moth, should be 
given, no apology need be made for the introduction here of the 
Following precise characterisation of Australian specimens of this 
insect, given in the language of E. Meyrick, a specialist in these 
matters. Eor a complete view of the Codlin Moth it is necessary to 
study this authority's definition of the genus Oarpocapsa, in which it is 
included, in conjunction with his definition of C. Pomonella IJ., as a 
species of it. 

Oarpocapta (Tr,) f — " Thorax smooth. Antennae in male 
thickened, not ciliated. Palpi moderate, ascending appressed to face; 
second joint shortly rough-scaled beneath, terminal joint distinct. 
Posterior tibiae loosely scaled. Pore-wings moderately broad ; costa 
in male sirnple, slightly arched ; hind margin rather oblique, slightly 
sinuate. Hind- wings rounded, broader than fore-wings, in male with 
a short membranous ridge on lower median near base, and a grooved 
channel below it. Fore-wings, with veins seven and eight separate, 
seven running to hind margin. Hind- wings, with veins three and four 
stalked, five near parallel to four, six and sev<en separate. 

"Allied to SUgmonota, but separated from it and other allied 
genera by the ridge and groove of the hind- wings m male. Prom 
Epitymhia^ which has a somewhat similar structure, it differs by the 
separation of veins seven and eight of fore-wings, and the absence of 
a costal fold. The larvsB feed in fruit, and the genus is indigenous in 
Europe and North America ; the only species found in Australia has 
been introduced together with the apple tree." J 

Oarpocapsa pomonella^ L. — ^* Male and Female, — 7 i"-9". Head, 
palpi, and thorax dark greyish fuscous, slightly sprinkled with 
whitish. Antennae dark fuscous. Abdomen dark Viscous. Segmental 
margins whitish tinged ; legs whitish, anterior and middle tibiae and 
all tarsi dark fuscous, with slender whitish rings. Pore- wings 
moderately broad, posteriorly dilated ; costa hardly arched ; hind 
margin oblique, indented beneath apex ; ashy-grey, with numerous 
irregular transverse greyish-fuscous lines, coalescing to form a rather 
narrow transverse band at one-third from base ; a moderately broad 
elongate ovate coppery fuscous patch on an anal angle, extending 
along hind margin nearly to apex, preceded and followed by a silvery 
metallic line, and containing two small silvery marks on anal angle ; 
the anterior silvery line is preceded by a blackish streak, extending 

* A coloured representation of the insect in its European garb is to be found 
in Hiibner's ** Europaische Schmetterlinge " VII, Tortrices 11, Noctuoides, c. fig. 
30 ; and in its American, in " Report of the Entomologist," U. S. Agr. Depart., 
1887, PL II. 

t Garpocapsa belongs to the family Grapholithidse of the section Tortricina. 

i B. Meyrick, Proc. Lin. Soc, New South 'Wales j vol. yi., p. 656. (Sydney, 
1882). 
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from inner margin half-way across wing ; cilia silvery grey, towards 
base silvery whitish, with a black basal line. Hind-wings fuscous 
grey; apex rather darker; cilia grey- whitish, with a dark fuscous 
line near base. — Described from Australian specimens.*' Taken from 
October to December.* 

Preventive Measures, — All such must be framed with a due 
regard to the habits of the pest as previously detailed. They may 
be directed (1) towards preventing its after occurrence in the apple 
crop when this is still very young; or, what may be thwart with greater 
advantage, towards (2) securing the safety of the next season's crop. 

At the time of apple blossoming, or shortly afterwards, the moth 
may be caught as it flits amongst the trees about sunset, an operation 
which may be best accomplished with the use of a gauze net, similar 
to that employed by entomologists for capturing insects. Moth traps, 
too, will, it is said, accomplish the same ends. At this time also it may, 
to some extent, be banished from the orchards by burning rubbish 
near the trees so as to create a smoke amongst them ; or small bonfires 
may be lighted in the evening also, which should attract the Codlin 
Moths, and so destroy them before they have time to deposit their eggs. 
The Superintendent of the Botanical Gardens, Tasmania — F. Abbot—- 
makes reference to the following remedy which may be adopted at 
this time. He writes, " A method commonly adopted in the spring or 
early summer months for destroying the moths is that of suspending 
lanterns in various parts of the garden with a view of destroying the 
moths. The lanterns should be smeared with some glutinous substance 
such as linseed oil, or have a saucer of the same suspended beneath them. 
In England and Wales, lanterns for this purpose are often constructed 
by tying a few willow or other twigs with a frame resembling in shape 
a Chinese lantern, placing a piece of clay in the angle of the willows, 
just above the bottom ties, in which to stick a piece of candle ; the 
frame is then surrounded by a sheet of cartridge paper, which is kept 
smeared with oil during the season the lanterns are in use. The 
moths, attracted by the glare, become immersed in the oil, and are thus 
destroyed."t A. J. Cook, of the Agricultural College, Michigan, has 
still another plan for adoption when the fruit is the size only of a small 
pea. He finds the application of Paris green (arsenite of copper) very 
effectual in the proportion of lib. to 100 gallons of water. This fluid 
is used with a fine syringe or spray pump. It is essential, Mr. Cook 
states, to scatter the spray on all the fruit, and to use as little as 
possible at a time : seventy per cent, of the loss due to the Codlin Moth 
may be obviated by this procedure. — L, 0. Howard, The danger in 
the use of so violent a poison is shown to be nil, as the latter is all 
removed befpre the fruit is ripe. J 

Extermination. — To extirpate the Codlin Moth when it has already 
manifested itself, or may be expected to do so, several methods are in 

* E. Meyiick. Proc. Lin. Soc. New South Wales ; vol. vi., p. 657. (Sydney, 
1882). 

+ Papers and Proc. Roy. Soc, Tasmania. Hobart, 1879, pp. 57-8. We have 
probably followed Mr. F. Abbot in making these recommendations without sufficient 
reason, for it is contrary to the experiences of the most careful observers, including 
C. Y. Riley, that the Codlin Moth is attracted by light. 

t Vide " Gardener's Chronicle," 19th June, 1886, Vol. xxv., p. 797 ; also 
" Report of the Entomolgogist,'* United States of America, 1887, pp. 103-115. ' 
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▼ogue— (1) The stamping out of the pest by destroying the whole of 
the fruit early in the season. At the Annual Fruit G-rowers' ConTen- 
tion, held in San Francisco in November, 1883, S. F. Chapin stated that 
this, which he referred to as " the starving out process," would be the 
sovereign cure. This we might infer from what happens when, with- 
out man's agency, such a process is accomplished under natural con- 
ditions of growth. The United States Entomologist, in explanation of 
a pretty general immunity from the attacks of the Codlin Moth shared 
by the apple crops of Michigan and New York in that year, adduced 
the general failure of the apple crop of the preceding year.* Again, 
F. Collet writes, in a paper read before the Fruit Growers' Convention 
of 1883, " The Codlin Moth dreads a damp and wet summer as being 
sure death to it," and " an unusually severe frost killed our whole 
crop of pears and apples, but with the good result of having pretty 
much starved out the Codlin Moth.'*t 

In the event of this heroic measure not having been adopted, or 
in the absence of meteorological conditions affecting this total destruc- 
tion of the crop, attention should be first given to affected fruit, 
whether fallen or still hanging on the tree. This should be sedulously 
gathered or collected and then burnt ; or given to pigs as food, having 
been first boiled. This measure, however, need be promptly under- 
taken, owinp; to the short time which may elapse before the grub 
leaves the fruit when it has fallen. Operations, however, must not 
cease with this. The hiding-place of the caterpillar is next to be dis- 
covered and destroyed together with it ; or better still the larva is to be 
tempted to seek the security which- a spot for concealment, that has 
been prepared, seems to offer it. All dead and loose pieces of bark or 
moss from the ground upwards on the stem and branches of the tree 
are to be removed by the use of some blunt scraper, and the debris 
immediately burnt or buried deep in the ground. Many of the codlin 
moths in their caterpillar state will be thus destroyed ; but others may 
yet be hidden in cracks and crannies, which even scrapers cannot explore. 
It is to reach these, then, that the following, amongst other methods, 
have been used : In the language of F. Abbot, " The tree, or such 
part of it having cracks or fissures, should then be dressed with some 
mixture that will set sufficiently hard to prevent any larvae that may have 
escaped from obtaining an exit. There are many mixtures that may 
suggest themselves, but perhaps the following is as good as any — 
Mix powdered dry clay with sufficient coal-tar to form a thick paint, 
and work this mixture well into all cracks or crevices with a painter's 
brush. If this operation is properly performed there will be very few 
larvfiB on the trees that will escape." J 

The most successful plan for checking the Codlin Moths in this 
caterpillar stage is to trap them, by a method already in vogue in the 
colony for intercepting caterpillars that attack the foliage of white 
cedars and other ornamental plants, on the way up the trunk of those 
trees. This trap consists of an old cloth placed in the crotch, or a band 
composed of sacking, canvas cloth, or stiff paper, fastened around the 
trunk of the tree, and should be set at the time when the affected apples 

* " Beporfc of the Commissioner of Agriculture." Washington, 1878, p. 238. 

t " Codlin Moth — Report of the Secretary for Agriculture." Victoria, 1885, 
p. 5. 

% Papen and Proceedings, Boyal Society, Tasmania. Hobart, 1879, p. 57. 
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are falling. The following is the mode of procedure when the band» is 
adopted : Strips of the material employed " should be cut about 6 or 
8 inches in width, and long enough to encircle the trunk of the tree, 
lapping over slightly, and being folded, placed with the open end 
downwards upon the trunk, about 1 foot irom the ground. A large- 
headed tack will safely and easily confine the band in place. The 
upper or folded edge of the band should be tight upon the tree, while 
the lower edges should be loose. Once every week these bands should 
be removed, and all larvae found in them killed.'** 

That these methods will be successful is well known, save in the 
always possible event of neighbouring orchardists adopting different 
courses of procedure for withstanding the pest, or, what is more usual, 
not unanimous in adopting any at all. Still referring to experience in 
America, it is stated : — "This much we have found out, that if an orchard 
is located far enough from all other orchards the Godlin Moth may be 
altogether annihilated. The scraping of the trees, and the entrapping 
of the larvae under bands, would effectually do it." — F, Gillet.f 

How to keep the pest out, — The above measures are, then, sufficient 
when the moth has once established itself amongst the fruit trees, and 
upon it they are made to operate ; but how to prevent its first appear- 
ance in the orchard itself should now claim our attention. This will 
be best done by strict adherence to the following injunctions : — (1) 
No pip fruit from a district in which the Codlin Moth is already 
prevalent should be brought into one in which- its presence is not 
already manifest. (2) No cases which may have contained, or come 
in contact with, affected fruit should be admitted within the precincts 
of orchard premises, or only when they have undergone some process 
of disinfection such as "dipping them in boiling water (with or without 
the addition of an alkali) for a space of three minutes." 

Even though worm-eaten fruit be not intentionally sent to market, 
it usually happens, and especially when this market is a far distant 
on©, that the fruit is gathered when it is not fully ripe, or prior to 
the injury occasioned by the attack of the Codlin Moth being especially 
conspicuous. By the time the fruit has fully matured, the case con- 
taining it may be at or well nigh its destination, in which event the 
caterpillar will fasten its* cocoon with usual secureness either in a 
crack in the case itself, or in some crevice in a neighbouring packing 
case. The fruit may yet travel further, with the grub still in it, and 
may arrive, say at Brisbane — as we have observed — ^harbouring the 
Codlin Moth in one of its stages. Happily, however, it is not yet estab- 
lished in any of the fruit gardens of the colony. In these its appear- 
ance will undoubtedly be sooner or later manifested, unless such preven- 
tive measures as are suggested are adopted, for under the commercial 
circumstances at present obtaining, both Tasmanian and American 
apples may now be purchased in the fruit shops of Toowoomba. April 
and May for Tasmanian, and September, October, and November for 
American fruit, are the months during which the caterpillar of the 
Codlin Moth may be looked for in the apples, from this source, offered 
for sale there, with much probability of its being met with. 

• ** Codlin Moth — Eeport of the Secretary of Agriculture." Yictoria, 1885, 
p. 5. — Extract from circular issued by the State Board of Agriculture of Calif omia. 

t Extracted from the ''Codlin Moth," and quoted in Eeport of the Secretary 
of Agriculture. Yictoria, 1886, p. 5. 



60 

Thb Hot {QlcBOiporium firuciigenum. Berk.). 

This is a disease affecting both the fruit of the apple and the pear, 
send one of those which were noticed as occurring at Toowoomba. In 
the case of the former fruit, it was observed affecting the Irish Peach, 
mid another apple the name of which could not be ascertained. The 
Beurre Clairgeau and Chaumontelle were the pears on which it was 
met with. 

General description. — Pear, var. Beurre Clairgeau. Three speci- 
mens were gathered on 27th January, at RosehiU Gardens, Too- 
woomba, from a tree which had won the reputation of being a prolific 
bearer. Though within a week or two of ripening, these pears were still 
hard and green. In one, about two-thirds of the surface on. one 
side was completely occupied by a dark coffee-brown discolouration, 
bounded by an irregularly waved outline. In addition, on the obverse 
side of the same pear, there were four irregularly shaped much smaller 
spots of similar character. The second specimen, affected on one side 
only, exhibited one large spot half -an-inch in diameter, and four smaller 
ones, and the third had one very large portion of discoloured surface, 
extending nearly from stem-insertion to eye, and several smaller spots 
of different size and shape. In each case the area involved in the 
changed condition was very noticeable, being separated from the 
normally green portion of the fruit by a well defined and abrupt line 
of demarcation. 

In Apples the phenomena exhibited are very similar, although the 
areas involved in tne affection have usually a more regular form than 
is exhibited in the case of the pear. 

Progress, — With regard to the progress of the disease, Mr. Searle, 
having tne instance of its development on the Beurre Clairgeau pear 
at Bosehill in view, remarked as follows : — " This affection appears in 
one or more spots in the first instance, and then spreads gradually from 
these as a centre over the sides of the fruit, so that the whole pear may 
have a rotten appearance and be actually in such a condition though 
still hanging on the tree.'* The Irish Peach Apple we have seen 
remaining on the tree until quite ripe. It is probaole, however, that 
when the disease supervenes at an earlv date, so that the apple or pear 
is arrested in its development, the fruit falls. Thus the Hen. W. H. 
G-room writing concerning some badly grown and shrivelled up speci- 
mens of the above variety of apple which he had collected at Too- 
woomba early in December, 1887, and had submitted for examination, 
states : — " A red (? reddish-brown) blotch 6rst appears on the side 
apparently exposed to the sun, and this spot spreading the fruit drops 
to the ground."* 

Cause, — If a section of one of these fruits be made through the 
affected area it will bfe found that the altered tissue^ extends inwards 
almost to the centre ; but that it lessens in lateral extent as the more 
interior parts of the fruits are reached. If a diseased pear or apple 
is completely isolated and put on one side, it will be observed that the 

* Mr. F. Lawson Scribner, Vegetable Pathologist, attached to the Department 
of AgricultuTe, U.S.A., in his report for 1887, mentions that his attention has been 
called to this disease, occurring at Denison, Texas, by reason of the large amount of 
fruit destroyed by it, and that ** it begins while the apples are yet upon the trees, 
and in some cases the brown patches suggest that they may result from sun-scald." 
(Oi?. CU,, p. 348.) 
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diseased surface shortly becomes coyered with minute black elevations, 
and that, provided the fruit is in a moist atmosphere, there theu issues 
from the centre of each of these a small mass or tendril of dull rose 
or fawn coloured material. Now, this is what we find so often occurs 
to both apples and pears after they have been gathered and stored and 
have commenced to rot. In the latter case we know the appearances 
are due to the presence of a fungus which grows on these fruits when 
they decay. This fungus is the Olososporium fructigenum, which the 
Sev. M. J. Berkeley first described and figured in the Oardener^s 
Chronicle of 1856 (Op, cit, p. 245), and that this dull rose or fawn 
coloured material, which is composed of spores terminating short 
moniliform threads (basidia), is its external manifestation.* 

Cfkaracier of Fungtis. — The fungus consists of slender threads 
(mycelia), which push their way through the tissue of the fruit. 
These threads are tubular, septate, sometimes branched, and ultimately 
brown-coloured. Rounded bodies (acervuli or nuclei) are formed by 
the fungus in places where the mycelial threads are so developed as to 
be matted together. These bodies, as the fungus grows, are found 
closer and closer to the surface of the fruit, until ultimately they 
break through it in simple or irregular pores, and thus arise small black 
pustules, emitting a pinkish viscid mass. A section through one of 
these acOTvuli shows that it consists of dark-coloured many-septate 
threads (basidia), which have their ends directed towards the ruptured 
cuticle, or protruding through it. Each of the very numerous basidia 
bears a spore (conidium) at its extremity. These conidia are ol)long 
or cylindrical, often curved granular, hyaline and pinkish or fawn 
coloured. At the base of the spore-bearing threads (basidia) other 
bodies, known as pycnidia, may occur. t 

Bemarhs. — Scribner has shown that the spores will germinate in 
water after ten hours' immersion; that mechanically injured fruit may 
be easily infected, but that that which has its surface perfectly intact 
cannot be infected. The puncture of an insect constitutes a sufficient 
starting point for infection, and an insect which has inserted its pro- 
boscis or .ovipositor into diseased tissue is competent to convey the 
disease to quite sound fruit. 

• 

PEAE. 

Feuit Fly (vid. " Peach," p. 54). 

Leaf Disease. — The Phytopus Mite. 
This disease of the pear is probably prevalent throughout the 
Toowoomba district. Attention was first called to it by a correspon- 
dent, who wrote iu November, 1887: "I am sorry to record the fact 
that most, if not all, the pears in this garden are affected by some 
disease in the leaf — apparently a fungoid disease — and as far as my 
observation has gone I have reason to fear the fruit will be affected by 
the same disease." The specimens forwarded in illustration of these 
remarks were typical examples of the effect due to the presence of the 

* This opinion finds confirmation in the statement made by the celebrated 
authority, M. C. Cooke, to whom a portion of affected pear was sent throngh the 
Colonial Botanist, as to the presence of this fungus on the specimen submitted to him. 

t Cf, P. A. Saceardo, " Sylloge Fungorum," fol. 54, p. 718, Batavia, 1884 ; 
W. a. Berkeley, in "Gardener's Chronicle," 1856, p. 246 ; W. G-. Smith, Op. Cit., 
1886, p. 61, with figure ; F. L. Scribner, " Report of Veg. Pathologist," Washing- 
ton, 1888, pp. 348-60, pi. III., &c. 
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Phytopus Mite. The following description relates to the appearances 
which they presented: — **0n stem and on fruit very light-brown scabs, 
with irregular margin, several in places confluent, most numerous on 
cheek of fruit. These scabs do not cause the surface of the fruit to be 
uneven, or the fruit itself to be asymmetrical ; the leaves have on under 
sur&ce light-brown, very slightly raised, spots or blotches, the margins 
of which are ill-defined. These spots appear under the lense to be 
minutely speckled, and each has one to three (according to the size 
of the spot) round circular holes. No fungus elements present." This 
disease may be thus characterised : — 

SymptoTM, — The presence of this minute insect on the pear tree 
is attended by a peculiar and characteristic appearance of its leaves. 

'^ On examining a pear leaf that has been attacked some little 
time, a number of brown, blister-like looking spots will be seen. 
These are at first nearly round, but as they grow m size they spread 
latterly, generally taking the direction of the venation of the leaf. 
These are galls, zov there is a decided thickening of the parenchyma, 
or inside portion of the leaf, and each gall contains a greater or less 
number of these mites. As the phytopi suck away the juices of the 
leaf or otherwise destroy the cellular tissue, it turns brown, and finally 
nearly black. ... As the galls enlarge, owing to the food re- 
quirements of the population within, they often coalesce, so that in 
time the greater portion of the leaf becomes a blackish scab containing 
probably over 1,000 phytopi. On examining a gall on the underside 
of a leaf, one or sometimes more little holes may be detected with a 
magnifying glass. These are the outlets by which the inhabitants of 
the galls go forth. When a leaf is plucked, and begins to wither, 
the mites generally leave the galls, and they may then be found 
scattered about the leaf or else huddled together in some cranny." 

Description of Fhytopua, — " A full grown mite is about -^^ in. in 
length, and eJo in* broad. It is of a pale reddish-brown or whitish 
colour, is cylindrical in shape, tapering at the tail end, its head ending 
in a rather sharp-pointed snout. It has four legs only, situated close 
together near the head, so that about four-fifths of the body has to be 
dragged after it when walking, which it accomplishes at the rate of 
four inches per hour. The legs end in a peculiarly shaped claw, at 
the base of which is a long curved bristle and a tuft of shorter ones. 
Three bristles project at nearly equal distances from each side of its 
body, the first pair springing from a kind of wart. At the tail end are 
two very big bristles, and two short ones between them. "When the 
little animal is magnified about one hundred times it appears to be 
marked with a number of rings like a worm, but on applying still 
higher powers of the microscope, the rings change into — first, broken 
lines, and finally into rows of separate raised dots, like the markings 
on some diatoms."* 

We have quoted from Mr. Crawford's account of the Pear 
Phytopus as met with at Adelaide, because there can be no doubt that 
the Queensland mite is identical with the one to which he refers ; and 
the phenomena to which these acari give rise, and which he so well 
describes, are similar in both colonies. 

* '* Beport on the Fusiclardiums, the Codlln Moth, and certain other Fungus and 
Insect Pests attacking Apple and Pear Trees in South Australia/' bj Fiazer S. 
Crawford. Adelaide, 1886, pp. 46-48. 
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Mr. Crawford informs us that only one of his correspondents has 
suggested that any harm to the pear tree is occasioned by the presence 
of the Phytopus mite. He himself is, however, of opinion that ** an 
insect that does such an amount of leaf damage must be injurious to 
the tree . . <, . and even if it does no harm, the very unsightly 
appearance it gives to the foliage would make it desirable to get rid 
of it." 

Fbfit Eot {vid, "Apple," p. 50). 

\ Splitting of Fbuit. 

The fruit of certain varieties of pear, notably the bergamottes, is 
very subject to splitting, especially after long-continued rain. 

Catise. — The splitting is immediately due to the too sudden 
augmentation of the bulk of the fruit through accession to the 
amount of its aqueous constituent. This undue accumulation of 
water does not arise from a special determination of sap to the fruit 
during rainy weather, either through absorption by the roots or leaves, 
for the functional activity of these organs is reduced under such 
circumstance ; but the fruit itself takes water from the atmosphere or 
rain precipitated upon it by endosmosis or transfusion through its 
surface from without, whilst it parts with some of its saccharine 
matter by exosmosis. That this is the true explanation of the occur- 
rence, and is equally applicable to what happens also in the case of 
the grape, the nectarine, and the plum, is very evident from the 
experiments made by M. Joseph Boussing.* It is obvious, therefore, 
that the splitting of the fruit cannot be controlled by human agency. 

QUINCE. 

Pkuit Fly {vid. " Peach," pp. 54-74). 

Waxy Scale Insect (Ceroplastes, sp.). 

During this investigation only a single instance of the Quince at 
Toowoomba being attacked by what we designate the "Waxy Scale 
Insect came under notice. This was at Mr. Hartmann's Bange 
Nursery, where it was observed to be plentiful upon the so-called "Wild 
Quince. If it affects this variety there can be no doubt but that it 
will also live upon the fruit-yielding ones. It occurs on azaleas in 
Brisbane, and upon some native trees — especially the "White Man- 
groves (Avicennia) — also. It is more commonly found, both on 
cultivated and wild plants, at Sydney. Oftentimes the insects are so 
massed together on a bough as to render it quite white, and a con- 
spicuous object when viewed from a distance. 

Description. — The scale insect presents the appearance of a small 
oval lump of smooth opaque white wax, with a slightly irregular 
surface and outline, measuring sometimes as much as i in. length and 
height. On each side there are two little narrow clefts in the wax, 
which are opposite the spiracles of the insect. The insect itself lies 
imbedded in the wax, and is of a bright yellowish-red colour. "When 
adult it is 2i lines in length. Directed backwards and obliquely 
upwards from the hind segment of the body is a long tubular organ. 

Omitting a detailed account of this insect, we may add that it is 
difficult to determine its proper position amongst the Coccidsa. It is 
probable, however, that it is allied to Carteria. 

* ** Sur la rupture de la pellicule des fruites exposes k une pluie continual 
&cJ*—Comp. Sendus, vol. 76, 1873, 1. 5 pp. 776-9, 
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Memedia, — ^The thick waxy coating being impervious to almost 
e^ery substance used as an insecticide, it is difficult at present to 
suggest a means of extirpating this pest. Its large size renders it 
easy of removal by scraping. Driving iron nails into the wood of 
affected trees, if useful in contending with some scale insects, as 
stated, might also in the ease of this one be attended with good 
results. 



CHAPTEE III. 
Diseases of Fbuit Tbbbs — Stone Fetjits. 

PEACH. 

The Fbuit Maggot, Fbuit Fly (Fam. Dipteral Gen. Tepkritis). 

This is the larva of a small two-winged insect which develops 
from an egg deposited within the tissue of the fruit of the Peach, and 
within that of several other trees, and which lives at the expense 
of this tissue. It is, during some seasons, especially prevalent in 
Toowoomba, as well as in other parts of the colony. The study of 
this disease has been one of the main purposes of this inquiry. 

All parts of Toowoomba were, during the season 1886-7, equally 
affected by the presence of the Fruit Fly, except that in some cases 
isolated trees occurred which seemed to owe their immunity to some 
accident of position, which, as the experience of previous seasons 
showed, would not exert a permanent protective influence. With the 
exception of the grape, passion-fruit, and medlar, all fruits grown in 
this district are said to be subject to injury from this pest. Our 
observations in the field tend to confirm the view, although no example 
of ripe or ripening fig containing the maggot of the Tephritis was 
brought under notice. As the result of a large number of experi- 
ments, we have demonstrated this to be so in the case of many kinds — 
in fact each of the following fruits — viz., apples (several varieties), 
pears, quinces, peaches, nectarines, plums, oranges, and shaddocks. 
All these are not subject equally to the attacks of the Fruit Fly, and 
the same remark applies to the different varieties of the same fruit. 
The condition most conducive to the presence of the maggot is no 
doubt afforded by the existence of succulency and sweetness combined, 
and thus peaches are more addicted to it than is any other fruit. At 
the same time the degree to which the flavour accompanying these 
qualities is pronounced has some influence on its occurrence in different 
fruits. Thus it happens that the maggot is not often noticed in the 
ordinary orange, and probably in the mandarin — where we have never 
observed it, or even heard of its existence in such situation — still less 
frequently. There can be no doubt also, since much independent 
testimony points to this conclusion, that fruits which ripen early in the 
season generally escape the Tephritis. Mr. G-. Searle stated that early 
apricots and peaches were invariably free from the attacks of the Fruit 
Fly, but that during the season 1886-7 early pears were affected. The 
large variety of the China Flat peach which was ripe in November was 
uninjured, and so also were in great measure the smaller China Flats. 
Many orchardists, too, found that it was only the last gathered of the 
!Boyal Qreorge peach which suffered. So also with regard to apricots. 
The early fruit which ripened about the beginning of December was 
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free from the maggot at first, but a small portion of the crop gathered 
from the same trees later on was not unaffected. Later apricots 
ripening at the end of December were all attacked. 

Symptoms, External. — It not infrequently happens that the fruit 
on being gathered presents externally no evidence of its being infested 
by the maggot of the fruit fly, and this circumstance leads to parcels, 
after they have been sent to the market as sound, being returned to 
the growers as entirely worthless. This we found to be a very common 
complaint at Toowoomba, and to emphasise this general experience 
Mr. E. Bushnell handed to us three peaches freshly gathered from the 
tree, and in quite a green state, at the same time challenging us to 
detect, without the most minute examination, any external sign of 
their being injured, and this we were unable to do. These peaches 
were delivered to us on the 28th January, and after they had been 
securely isolated they were put aside for subsequent observation, and 
on the 18th February it was noticed that five fruit flies had bred from 
maggots with which they must have been infested at the time of our 
having first received them. Other fruit, especially the pear, often 
also appears, quite sound though, too, it afterwards proves to be 
maggot-eaten. Usually, however, there is some external indication — 
one side of a peach may appear dull green as if slightly bruised, and 
the surface of a pear or plum may exhibit at spots the appearances 
which would follow a similar injury to these fruits. At these places 
it will be found that the fruit is softer than at others, and that 
generally the juice will exude on pressure at one or two minute holes, 
which, however, in the case of the peach, may have been previously 
detected, especially when occurring in the lateral depression. At a 
later stage these punctures in each of which an egg has been deposited 
by the Fruit Fly, having meanwhile been enlarged by other insects, 
may become conspicuous objects, and the more so when, as often 
happens, they are surrounded by altered brown tissue. It may happen, 
also, that the surface of the fruit may be rendered uneven, and this is 
especially so when the latter has been early attacked. The following 
description of an infested apple may be taken as an illustration. In 
this case the surface of the apple appeared to have been " stung " all 
over, and although most of the holes caused by the punctures were 
now obliterated by the growth of the fruit itself, there was abundant 
evidence of the extent of the injury. The site of each puncture was 
marked by a minute dark spot, surrounded by a small halo of a darker 
green than was the general colour of the unaffected parts ; these spots 
were, each of them, the centres of shallow depressions ; these depres- 
sions were sometimes confluent. In cases where the last condition 
prevails, or the depressions are largely developed on one surface of a 
fruit, this becomes very unsymmetrical in shape. It sometimes 
happens that pears and apples when still green and hanging on the 
tree develop well defined patches or spots of a coffee-brown colour ; 
these are found to be deep-seated and to be attended by the pre- 
sence of a fungus. In several instances of fruit so affected, we have 
detected the maggot of the fruit fly by breeding the latter from such 
specimens, but in quite as many others have failed to do so, and this 
being the case we are not disposed to regard this canker-like disease 
as being due to injuries inflicted by this pest; but such injuries 
may afford the antecedent circumstance favourable to its establish- 
ment. {Vid, p. 50). 
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Symptoms^ Internal, — ^An infected pear, when cut through, though 
it may show no signs of external injury, will exhibit numerous brown 
spots of different size, the sections of as many channels whose walls 
are composed of altered brown tissue, and which sometimes are the 
centres, of much more extensive injury. At other times a zone of brown 
tissue surrounds the core. In a peach or in a plum the maggot seems 
to find its way quickly to the stone, and then to feed on the tissue 
immediately surrounding it, usually to a greater extent on one side 
than the other, devouring the pulp, leaving the more fibrous material 
and producing generally much semi-fluid matter as a product of decay. 
In a Free-stone peach the symptoms usually commence in the tissue 
immediately adjacent to the stone ; but in a Cling-stone the injury 
seems for some time to be frequently limited to the part opposite the 
lateral depression, and between it and the stone. Eventually all fruit 
which is attacked becomes a mere "mass of corruption.'* It is impor- 
tant to note, however, that the fruit maggot never attacks the pips or 
stone of a fruit, nor yet the rind. 

Extent qflo88 occasioned. — Insomuch as many of those who grow 
the fruits which the Tephritis Fly especially attacks keep no account 
whatever of their monetary transactions, it is quite impossible to 
estimate to what an extent the district of Toowoomba has been a 
general loser in bad seasons through the occurrence of this pest, nor 
do the railway returns of outward freight for one year, as compared 
with another, afford reliable information on this head. During our 
visit to the district due prominence was given to the fact that it is 
especially amongst the small German landed proprietors that most 
hardship is occasioned, for in their case the small estates which they 
hold do not yield sufficient to maintain the whole family, wherefore 
it is found necessary that the husbands shall work away from the 
cultivations during many months of the year, and throughout these 
the wives employ themselves amongst the vines and fruit trees. Now, 
any return which the latter will bring in is regarded as the wives' per- 
quisite, and from this source alone has she often to entirely maintain 
the household, and, moreover, it is this fruit which, when preserved, 
provides her with a considerable element of food during many months 
of the year. The more or less complete failure of this source of supply 
therefore amounts, though not absolutely so, to a considerable loss in 
the case of these small proprietors. Amongst those who are not 
included in this category we may mention the case of Mr. Bushnell, 
who, during the second week in December 1884-5, lost £40 by reason 
of the failure of the apricot crop, owing to the presence of the 
maggot in the fruit. During last season Mr. Q-. Searle disposed of 
114 cases of stone and pip fruit, for which he received value amounting 
to £52 17s. 6d.; but during the season 1886-7 he was only able to send 
26 cases of these fruits to market, which realised £12 lis. 6d. Mr. 
M. Stenner in 1885-6 obtained £30 for his stone and pip fruit, but the 
following season only £8 10s. Mr. Heissle, as he also stated, during 
the bad season, 1884-5, despatched from Toowoomba fruit from which 
he expected to realise £300, but as this proved to be maggoty he had 
to content himself with receiving £46 only. During 1886-7 hie loss of 
stone and pip fruits has been nearly complete. On the other hand, 
twelve years since he was able to send to market 12 tons of fruit per 
week, and during the season 1885-6, which was a good one, he 
forwarded two trucks full of fruit during every week also. Mr. F. 
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Lowe, who had charge of the garden at Raceview, estimated his losses 
during 1885-6 from the fruit fly at £50, and mentioned the fact that 
lie could only obtain one case of sound peaches from several trees of 
the Royal George variety — one of the most valuable — and that he had 
calculated that of the fruit yielded by three peach and four nectarine 
trees he had lost no less than one and a-half tons. Again, Mr. J. 
Ibebb, of Stuart street, in 1885-6 sent to market about 120 cases of 
fruit — purchased from different small settlers — but in 1886-7, deeming 
that on account of the prevalence of the fruit fly it would not proflt 
him if he did so, bought none at all for this purpose. Other instances 
of loss traceable to this pest might also be cited. 

Description of Pest. — The following is a description of the insect 
in its different stages :— 

Larva. — The larva of the fruit fly is a footless maggot of a white 
— often nearly transparent — colour. The anterior part of the body is 
pointed as it tapers from the 4th segment onwards towards the head. 
The posterior extremity of the body is obtuse, the caudal segment 
being obliquely truncated by the dorsal surface extending beyond the 
ventral and rounded from side to side. The intermediate portion of 
the body of the larva is almost parallel sided. There are ten segments, 
including the cephalic, and the union of each segment is marked on 
the under surface of the larva by a slight swelling, which bears two 
transverse rows of minute spines, the anterior of which is continuous, 
and the posterior interrupted. These spines, in the absence of feet, 
subserve a locomotor function. Below the head, and extending also 
on either side of it, there is a rasp-like cushion. This includes the 
mouth, which looks black by reason of the presence of mandibular 
organs of this colour. This rasp-like body is succeeded by a trans- 
versely rugose neck — a portion of the first body-segment. On the 
dorsal surface of the body there is on. each side, ]ust anterior to the 
union of the first and second segments, a very light trumpet-shaped 
body which is directed forwards (the edge of this trumpet is just seen 
from beneath) . This is the cephalic spiracle. The edge of the trum- 
pet is composed of two little frills, the outer of which contains more 
than eight segments. These cephalic spiracles are the outlets of the 
two dorsal main tracheae, which extend backwards on either side of the 
body, giving off branches to each segment. In the anterior segments 
these tracheae are more plainly visible than posteriorly, where they 
seem to be less superficially situated. They are united by a slender 
commissure in the last segment of the body, and terminate in two 
apparently evertible black tubular organs on the swollen upper part of 
this segment. These organs are the caudal spiracles, and benind them, 
on the inferior surface of the segment, are a pair of rounded tubercles, 
rather widely separated, one on each side of the middle line. The 
caudal segment is also armed with an inferior series of little plates, 
bearing each five or a less number of sharp teeth. These plates are 
utilised in connection with the springing movement. The anterior 
surface of the first body-segment is also armed with little teeth, which 
come into use whilst the maggot is boring its way through the tissue 
of the fruit, an operation largely assisted by the protrusible nature 
of the head, which also is transversely rugose behind, and has on 
each side, opposite this rugose portion, a few small teeth. The 
mouth is succeeded by a long lanceolate sesophagus, which suddenly 
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narrows in the middle of the second segment to a simple tube and then 
bifurcates. Length of larva, 9 mm. (0*35 inch.) ; breadth, 1*5 mm. 
(0058 inch). 

JPupa, — When the maggot of the fruit fly changes into the pupa 
it contracts in length, and its skin becomes the covering of the insect 
in this phase. The pupa is at first dark-coloured, and the principal 
segments of the body — eleven in number — may be recognised by lateral 
convexities. It is cylindrical in shape, rounded at the end, correspond- 
ing to the head of the larva, and slightly truncated at the other. 
After a time, as the contained insect increases in size, the surface of 
the pupa becomes smooth. It measures 0*175 inch in length, and 
•09inch in breadth. 

IHie Fly, female. — Maxillary palps, rather swollen at their base, 
light brown, clothed with minute appressed hairs, and a few larger 
erect ones. Clypeus broadly triangular with fore border shallowly 
excavated ; elevated along the middle line especially anteriorly, and 
sloping away on either side from the ridge thus formed ; a shallow 
groove for the insertion of the antenna within each lateral margin ; 
colour wax-yellow, glistening; a large black spot on either side. Front 
of even bi^adth, shallowly excavated from side to side ; an ill-defined 
dark brown spot in the centre, three short dark bristles along each 
lateral border. Vertex with the ocelli included in a dark brown spot, 
four stout backwardly directed bristles in pairs on each side of ocelli — 
one of each pair being on a lower level than the other ; five minute 
black hairs in a transverse line immediately behind each eye. Byes 
large, brown. Antennae reddish yellow; the third joint long; dark 
brown on external surface ; bristles arising from near the base. Thorax 
with mesothoracic scutum and scutellum orange brown with two light, 
indistinct, scarcely separate, longitudinal mesial bands ; metathoracic 
scutum light yellow, scutellum (or hinder slope) brown with two dark 
brown longitudinal parallel bands. The scapulars of mesothoracic 
scutum, or prothoracic epimera, the mesothoracic epimera, a longi- 
tudinal stripe above the insertion of each wing, metathoracic parapleura 
(in other words the anterior lateral angles, a transverse suturally three 
divided patch in front and below wings, a two divided patch behind 
wings, and a stripe over each of these) shining light yellow. Upper 
surface clothed with a greyish pubescence of minute appressed hairs ; 
a tuft of longer white hairs at each anterior angle ; numerous brown 
bristles arranged as follows — four anteriorly directed on front border 
of thorax, three (two of which are within the yellow patch) in front of 
origin of wings, six backwardly directed on hind border of mesothoracic 
scutellum, two backwardly directed on hind border, and two anteriorly 
directed on lateral angles of metathoracic scutellum. Wings with two 
light brown stripes— (1) occupyingthe costal, marginal and inner half 
of the first basal cell, and extending along the marginal vein nearly to 
the fourth longitudinal ; (2) occupying the third basal cell, and inner 
side of third posterior cell. Remainder of wing, uncoloured, with 
iridescent reflections. Costal vein, first longitudinal and second longi- 
tudinal strongly setigerous ; other veins and membrane with short 
hairs more numerous on coloured portions of membrane. Halteres 
light yellow, spatula shaped. Legs brownish yellow, tibise in some 
specimens suffused with red brown ; clothed with hairs, those on the 
femora being longer and less dense than on other joints, tibi^B with 
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small striated spines at their extremites, most numerous on fore and 
least numerous on hind limbs ; a long stout spur also at end of middle 
tibiflB ; the first to fourth joints of tarsi armed beneath with small stout 
dark-coloured terminal spines. Abdomen (in female) ovate pointed, 
and somewhat acuminate, third, fourth, and fifth progressively, in- 
creasing in length and diminishing in width, clothed with very short 
appressed greyish pubescence ; second segment, with a light brownish 
yellow band encircling it behind, the anterior portion being brown, 
darker in the middle. Ovipositor long, the terminal pointed portion 
measures nearly -^^ inch ('0489"), and enclosed within the sixth and 
seventh abdominal segments, and usually exserted only to the extent 
of four thousandths of an inch, bhough when fully extended it may 
with the last abdominal segments reach a length of rather more than 
■^^ inch. The sheath enclosing the ovipositor proper, is lined with 
raised scales placed side by side in oblique rows in a tesellated manner. 
The exserted portion has a group of four outwardly directed stout hairs 
at its base, wmch hinder the ovipostor from being completely retracted, 
and the oviduct which is contracted opposite the origin of these hairs 
has a bulbous enlargement beyond them. Total length about -^ inch 
('292 in.). Expanse of wings rather more than ^-inch, ('546 in. to 
•565 in.). 

The Male is recognised by its less robust form, its abdomen being 
obtuse instead of pointed, and by the presence of a group of black 
bristles on each lateral margin of the third abdominal segment. In 
other respects it resembles the female. 

Sahits. — ^The fly may usually be seen on a tree when the fruit is 
commencing to ripen, or when the latter has already passed this stage, 
and, having fallen, lies rotten on the ground beneath its branches. 
When settled it will be observed moving restlessly about exploring 
different bodies, especially the surface of maturing fruit, and when so 
occupied, though small, it is a very conspicuous object with its bright 
yellow markings and blue-green eyes. Usually its wings are directed 
backwards with the fore borders making an angle with the body, but 
ever and anon these are brought suddenly forward, retained in this 
position and quivered meanwhile. When disturbed it flies off quickly, 
but immediately alights again at no great distance off. When on a 
fruit it will- be seen to examine with its protruded tongue different 
parts of the rind, especially those in the neighbourhood of any wound 
or injury which the fruit may have already received ; if it is a peach 
especial attention is paid to the place of attachment to the stem or to 
the lateral depression. On careful observation, too, the female insect 
may be noticed to insert the exserted tip of its ovipositor into the fruit 
at one or other of these spots. The question then arises — at how early 
a stage in the growth of any fruit is it liable to receive the eggs of the 
fruit fly ? This point, in the case of peaches, has been settled by Mr. 
Or, Searle, who writes : — 

" In 1876, in order to determine when the fly deposited its eggs in the 
fruit, I procured a quantity of book muslin, which I used in covering fruiting 
twigs on a peach tree, the fruit of which, I was told, was always maggoty — it 
was a rather late Slipstone. The first I covered was before the opening of 
all but ODe flower; the second just as the fruit was well set; the third, when 
the fruit had obtained the size of filberts ; the fourth, just after the stone 
had formed ; the fifth when the fruit was just beginning to lose its woody 
taste ; the sixth and last, just as the fruit was ripening. On all the twigs 
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covered there was more than ooe fruit, except that covered first, on which 
there was one only ; and all, except the last two covered, ripened without 
being maggoty. The fifth covered had only two maggots in it, but the last 
covered was as bad as any on the tree, as was concluded from an examination 
of six which were picked haphazard from different parts, and placed in a jar 
until the maggots with which they were infested had become adult insects." 

"We find, too, that other fruit also is liable to be attacked thus 
early — even before it has reached its full size, and especially is this the 
case with apples. This was very evident from the appearance pre- 
sented by some of this fruit which had been infected by the Fruit Fly, 
and which we examined at Ballard's Camp. These apples had grown 
subsequent to their having been attacked, although this increase in 
size was evidently arrested at the immediate spots which were the sites 
where the injuries had been inflicted. It thus often happened that the 
surface of the apple was disfigured by numerous shallow depressions ; 
and, when these were restricted to any extent on one face of the fruit, 
this, owing to growth subsequent to tne inj ury, presented a character- 
istic unsym metrical appearance. It may also occasionally happen when 
the fruit is attacked thus early that the development of the maggot 
itself is arrested, since it cannot by its presence, during the progress 
of vigorous growth, determine those changes, analogous to decay, 
through which alone its movement from one part of the fruit to the 
other becomes possible, Thus, on cutting through an unripe apple, 
and especially a quince, dark markings may be noticed, from the 
occurrence of which, and from their character also, one might be led to 
infer the presence of the Fruit Fly maggot, although this cannot either 
be observed at the time or the fly itself be subsequently bred from 
the fruit. On the other hand, repeated observation has established 
the fact that fruit is always liable to be attacked by the Tephritis as 
long as it will hang on the tree, and previous to processes of decay 
having supervened. 

The Qgg can be inserted by the female insect some way into the 
substance of the fruit, and this the fly is enabled to do by means of 
its sharp and long ovipositor, although it does not appear whether 
the function of the stout erect bristles on either side near the termi- 
nation of that organ is to limit the extent of its insertion, or to 
facilitate it by fretting away the walls of the perforation. The 
number of eggs laid by a single fly has not been ascertained, although 
it is nearly certain that only a single one is deposited in each perfora- 
tion. Several flies may visit the same fruit for the purpose of 
oviposition. The number of eggs laid in a single fruit may be estimated 
from that of the maggots which it subsequently contains. ^ This in 
some measure is related to the size of the fruit itself ; thus we have 
found as many as seventeen in a shaddock (and Mr. Searle states that 
he obtained an average of thirteen from three large peaches), whilst 
plums contain often but a single maggot apiece. In apples we have 
noticed from two to nine ; in pears from one to nine ; and in peaches 
from one to seven or more. The maggots are active little creatures 
both when in the fruit and after that they have been removed from it. 
Extending their heads through the decaying substance of the tissue 
they quickly draw their bodies along through it. "When removed it 
will be observed that they can climb with facility up a perpendicular 
surface, provided that it is moist. They can travel over a plain surface 
by crawHng at the rate of about six inches per minute, but when, 



61 

however, they adopt the method of leaping, they can cover four and 
a-half inches at a single bound. They are also able to work their way 
into any friable substance, such as ordinaiy soil. When fully 
developed they invariably leave the fruit, as we have found from quite 
a number of experiments ; and so general is this habit, that the move- 
ment is not necessarily determined by the proximity of a substance 
in which the subsequent changes of the insect can be suitably under- 
gone. They will thus then leave the fruit and drop into pure water, 
and so great is their vitality they will bear immersion in this for 
upwards of an hour without being permanently injured. In the case 
of a fruit which — like the Royal G-eorge peach — hangs long on the 
tree, they will even leave it whilst it is still in this position. On falling 
to the ground they immediately commence to bury themselves in the 
soil, provided it is soft enough to enable them to effect this purpose. 
This they do to the depth of quite an inch.* Should the soil be too 
hard, or in the event of their having alighted on a piece of sacking or 
wood, they nevertheless undergo their further changes in these unusual 
situations, even as if they had but rowed in the earth. The maggot 
changes into a small oblong pupa, and from this, after a longer or 
shorter period, emerges the adult fly. The time occupied in these 
changes varies according to the degree of temperature and also other 
circumstances. Increase of temperature hastens metamorphosis of 
larvae in the pupsB and also of the latter into the adult insect, agreeable 
to the experience of J. Davison.f The amount and degree and 
saccharinity of the food also has some influence in determining the 
time spent in the larval condition. The completion of the full growth 
of the adult fly happens about forty days from the deposition of the 
egg, and from the time the maggot is fully matured to the appearance 
of ^ the fly from flfteen to twenty days must elapse. It is possible, 
however, that during the heat of summer still less time is occupied by 
the different changes which the insect undergoes. 

The number of generations born during a single summer is no 
doubt several, for the flies attack one fruit after another, as these 
succeed each other, until finally they infect the orange, which serves 
them until the commencement of the winter hibernation of the pupae, 
which takes place in the ground. During the time occupied in this 
last phase of existence, they are not only subject to the attacks of 
camivorus beetles, and other predaceous insects — as they are also 
during the summer after they have left the fruit upon which they have 
been feeding, but they also fall victims to the cold since the pupae 
cannot tolerate a low degree of temperature. It thus happens, that 
after a season in which the flies have been especially prevalent, the 
following spring may be almost free from them ; and especially is this 
so when also they become prematurely hatched, and cannot, therefore, 
meet with a suitable nidus in which to lay their eggs. On the other 
hand, a season in which they are so few that their depredations are 
scarcely noticed, may, owing to the suspension of the above causes 

* These facts can with facility be observed when the insect is bred in confinement, 
and are the outcome of many experiments. Two samples also of soil which were 
taken at Toowoomba from beneath trees, the infected fruit of which was allowed 
to lie on the ground, were found to contain pupsB of the fruit fly, specimens of the 
latter being b&tched out of them. Mr. G-. Searle has also made similar observations. 

t " On the Influence of Conditions on the Metamorphosis of the Blow Fly,** 
Jouru. Anat. and Phys. ziz.^ 1885, pp. 150-165. 



62 

operating to cHeck their numbers, be followed by one in wbicli the 
survivors easily make their presence felt, and their unhindered increase 
by a ratio which is the measure of their individual prolificness, 
according to the laws of geometrical progression, is all that is required 
to create a formidable pest for the ensuing months of the fruit season. 

The part, if any, which native fruits play in propogating the 
Tephritis has not been ascertained by us, and our efforts to breed the 
insect from indigenous oranges have not been met with a shadow even 
of success. Mr. Q-. Searle, of Toowoomba, however, informs me that 
" he has a large Moreton Bay Fig (Fi<m8 macrophylla) growing close 
to the end of his house, and that having examined several of the figs 
as they ripened lately {i.e., in February, 1887), he had found them 
all maggoty." From the context which accompanies these remarks, 
it appears that Mr. Searle regarded these insects which affected the 
figs as being identical with the grubs of the Fruit Fly, although we are 
not aware that he had established this identity by actual breeding. 
Until we are assured of his having done so, we are disposed to question 
his inference, seeing that (I) the fruit of fig-trees is habitually addicted 
to the presence of other dipterous insects, the larvae of which might be 
perhaps mistaken for those of the Fruit Fly proper, and (2) no case of 
any variety of cultivated fig infested with the maggots of the Tephritis 
has been brought under our notice, either during our stay at Toowoomba 
or on any other occasion. It might be a profitable speculation, this in- 
vestigation — the early source of the relation between the Tephritis and 
our cultivated fruits — had we positive information of its being associated 
with the native fruits of the scrub ; but until we have, we will refrain 
from entering upon such a subject. 

Sistory of its Occurrence in the District. — ^Mr. Bushnell, of Isaac 
Street, Toowoomba, stated that since lb 53 he had been resident in this 
district, and during the whole period of his stay the Fruit Fly had 
done him more or less injury. The wife of Mr. Down, of Box Vale, 
Gowrie Junction, a settler who has long been interested in horticultural 
pursuits, informed us that when, thirty years ago, she first visited 
Gowrie, she made arrangements to take with her on her return home 
some peaches, and was only frustrated in her intention by the discovery 
on opening the box containing the fruit that each peach was infested 
with maggots. On the other hand, Mr. Heissle of the Middle Eidge, 
a fruit grower who has resided in the district for twenty-six years, 
stated that previous to the last twelve years no " maggots" were 
observed, and that owing to immunity from the attacks of the Fruit 
Fly, it was then possible to keep fruit as long as was permitted by the 
ordinary circumstances which induce decay, and pears especially could 
be kept then from one season to another. Moreover, wet springs and 
mild winters occurred formerly quite as frequently as now.* But 
again, Mr. G. Searle, of Bosehill Gardens, although not referring to 
the immediate neighbourhood of Toowoomba, states that in 1869 not 
only were the stone fruits destroyed by the Fruit Fly, but even the 
guavas also. We may, therefore, conclude that the Tephritis has been 
known as a pest on the Darling Downs ever since fruit has been grown 
there ; but that, as Mr. H. Gorman, of Crone street, Toowoomba, also 
«tatcd, it has only been within the last few years that this pest has been 

* Mr. Heissle has, however, since modified this statement, for he did not 
intend to imply that the district was then entirely free from this pest. 
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80 generally prevalent that its depredations have formed a subject of 
common complaint. Again, the probability of the Fruit Fly extending 
its ravages into districts where it has not previously occurred must be 
taken into consideration. As an instance of this, we may state a fact 
related by Mr. J. Porter, of Toowoomba, that at the Macintyre Brook 
Station (Maclntyre River, New South Wales), certainly no maggots 
occurred in peaches grown there twenty years since, whereas this fruit 
is now as much subject to the attacks of the Fruit Fly there as else- 
where. 

Influence of Season on its Occurrence. — The fruit-growers of the 
Toowoomba district, guided by a common experience, are unanimous 
in their statement that a mild winter followed by a wet spring are 
the conditions favourable for the development of the Fruit Fly in such 
numbers as to become a formidable pest, and that, on the other hand, 
they have little to fear for the safety of their fruit crops when the 
winter has been severe and a dry spring succeeds it. On reference to 
a special report by Mr. G-. Searle to us on the Fruit Fly, we find that 
when dealing with the specially prevalent occurrence of this pest in 
1884 and 1885, he mentions the fact that in the season preceding — i.e., 
1883-4, and in that following — 1.<?., 1885-6, the fruit was generally good, 
and suggests, as the only reason he can allege for this immunity 
during these two seasons — in the latter case the occurrence of severe 
frosts in July and August, 1885 — the most severe of any known in 
the district tor very many years ; and in the former, the preceding 
dry winter and spring. In a similar way the bad season for the fruit 
of 1882-3 was ushered in by a rainfall in October, amounting to six or 
seven inches, and afterwards in December a good share of raim also 
fell. Again, on the subject of the bad season of 1884-5, Mr. Bushnell 
stated that during 1884 it had been dry up to Christmas, and that 
until the commencement of the new year the fruit was free from the 
maggot ; but that afterwards by reason of wet and stormy weather, 
which began on the 3rd January, 1885, and the supervening warm 
days, he lost nearly all his fruit in three weeks. So, too, Mr. Heissle, 
of Middle Eidge, intimated that he regarded a mild winter as very 
conducive to subsequent attacks on the fruit by the maggot, and 
remarked that during the winter preceding the bad fruit season 
1886-7, only three frosty nights were experienced, whereas a few years 
back it was a very ordinary occurrence to find the trees during winter 
quite cut back by reason of their severity. It will be remarked on 
examining Mr. Bushnell' s testimony that he is of opinion that the 
character of the weather immediately preceding the time of fruiting 
has some influence in determining the freedom of fruit crops from 
the attacks of maggots. Mr. H. Hyer, of Crone street, too, stated as 
his experience that if two weeks of dry weather occurred just prior 
to the time of trees fruiting no maggots would be subsequently met 
with. The explanation of these facts seems to be that a mild winter is 
favourable to the survival of insects, in whatever stage they happen to 
be, which a severe one would interfere with ; that a moist spring 
conduces to their being hatched from the pupae ; and that wet weather, 
by rendering the fruit succulent, causes it, when subject to the presence 
of the maggots, to undergo more readily those changes consequent on 
the injuries which these insects inflict, and which their proper alimen- 
tation and life involves. In a similar manner in the absence of these 
circumstances each of these events is hindered in its accomplishment. 
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Influence of nature and condition of soil on its occurrence. — From 
our observationB, both in the field and the laboratory, it would appear 
that the nature of the soil — i.e,, its mechanical constitution and chemical 
composition, has little influence on the presence of the Fruit Fly. 
And this is especially the case when there is reason to think that the 
brood, or a great part of it, affecting a particular tree or orchard has 
been immediately derived from a distant source of infection. When, 
however, this is not so, there is little doubt that a heavy, clayey soil, 
which has previously been trodden down, does to a great extent 
diminish the virulence of any subsequent attack on the fruit of a tree 
growing with such surroundings, for the maggot does then, after 
quitting the fruit, find greater difficulty in effecting an entrance within 
the ground than when the soil surrounding the tree is both loose and 
friable and so easy to burrow into ; and the insect being so placed is 
either hindered in completing its transformations, and, consequently, 
dies ; or, if it does develop into the pupal condition, its position at or 
nearer the surface than it would otherwise be affords unusual 
opportunities for the onslaught of those enemies which naturally prey 
upon the Tephritis in its earlier phases — the numerous geodophagous 
beetles amongst insects and poultry amongst birds. As bearing on 
these conclusions, the following cases may be cited :— 

(1). Adjoining one of Mr. Roessler's cultivations at Toowoomba 
there is a small paddock, of about one acre in extent, in grass, with a 
few fruit trees growing here and there in it. Stock are constantly 
feeding in this enclosure, and as a consequence the ground of the 
paddock gets well trodden upon and is hard. The adjacent culti- 
vation, on the other hand, being well tilled, the soil of it is accord- 
ingly very loose. Now, the fruit in the latter proves to be very much 
affected by maggots, whilst that produced in the small paddock is 
comparatively free. These facts were mentioned to us by Mr. Roessier 
himself, and their explanation seems to be that the immunity of the 
fruit from attack in one case was occasioned by the circumstance of the 
ground being too hard for the maggots to effect a lodgment in it 
during the preceding winter, whilst m the other the state of things 
existing was favourable to this action on their part. As an alternative 
explanation it was suggested to us that the high cultivation in the 
latter instance by rendering the fruit juicy and soft had caused the 
flies to visit it in preference to that on the neglected trees which did 
not possess these characters. 

(2.) At Mr. Hartmann's nursery, a peach tree growing near the 
house, on quite hard ground was pointed out as one whose fruit was 
not, during the season 1886-7, infested by the maggot, although other 
peach trees growing at only a short distance away were by no means 
tree from its presence. In this case we have hard, comparatively 
impenetrable ground, an indifferent non-succulent fruit, and also the 
presence of fowls to destroy the fallen fruit of previous seasons, 
as facts in accounting for the absence of the Fruit Fly. 

It is the general opinion in the district that cultivation has no 
influence in 'protecting trees from the visitations of these pests, nor 
have our observations led us to come to any other conclusion. The 
same may be said of neglect of cultivation, but in this case we have the 
additional loss due to the fact that the fruit saved is of an inferior 
quality only. 
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sitiailar to those of the Tephritis wei*e noticed in the peaches raised 
there by Mr. Bushnell, as he iiiforlns us, as early a^ 1853. And Mr. 
MacStay, another resident of TooWoomba, who formerly had much 
experience as a horticulturist in the parent colony, stated thfet if 
much rain was about, the fruit growing in the gardens in the district 
of Sydney was not worth gathering, owing to the extent to which it 
would be infested by the Fruit Fly maggot under this circumstance. 
Again, there is reason for believing that an insect "which has been 
destructive amongst the apples in sotne of the orchards in the colony 
of New South Wales,'* and which the secretary of the Fruit Growers' 
Unit»n, in a letter, dated 2nd April, 1887, from Pairfttiiatta, described 
as " a small grub which penetrates the frutt," is not " the ' codlin 
moth' which it is belieted to. be," but is rather the maggot of the 
Fruit Fly. Its occurrence in the northern districts of New South 
Wales has been well ascertained, and it infests peaches there as far 
west as the Mclntyre River, according to the evidence of Mr. J. 
Porter, of Toowoomba. It is very prevalent in peaches grown at 
Brisbane, and during this last season, 1886-7, was very destrilctive 
to this fruit as far west as both Roma and Surat. Its northern 
range has not been ascertained, and although Mr. W. T. Grant, 
recently residing at Neams, Ingham, states concerning a single peach 
tree growing at Macknade, on the Herbert River, that "it never 
ripened peaches owing to the presence of maggots/' His statement 
does not necessarily imply the existence of the Typhritis fly, in this 
instance of injured fruit; and his other remarks rather pointed to 
the presence of another insect pest affecting peaches. in that district. 

Bemedies, 

To protect fruit from attack when the fly is about.^^'Eov this 
purpose we would suggest that the following methods be tested, 
which have for their object {a) the destruction of the adult insect^ 
and {h) the repulsion of it from fruit-laden trees : — 

(a) A fly poison to be placed in such situations as the insects 
are known to frequent, and especially in proximity to ripening 
fruit. In preparing such a substance, take \ outice of quassia in 
small chips, and boil it for some time in suf&cient watel? to eventually 
produce 1 pint of infusion. To this add 4 ounces of treacle or 
molasses, and stir well the mixture. This substance tnight be stneared 
on plates, flat dishes, or similar bodies, and being eaten, the narcotic 
fly*poison quassia will make its presence felt. 

In order to render this mixture still further attractive, some fruit 
essence might be added to it, and there are several of these which are 
well known to the confectioner's art. For it is well ascertained that 
flies are attracted to substances, which they visit either for supply of 
food eras situations in which to deposit their eggs, chiefly by the aroma 
which these substances exhale, and through direction of the sense of 
staell ; and inasmuch as this is the case, the feasibility of attracting 
them to bodies for the purposes mentioned, but which are not suitable 
for these purposes, exists. This might have been concluded from the 
well ascertained fact that, flesh-eating flies, attracted by the fcetid 
odour exhaled by the flowers of Arum dracunculus visit that plant, 
and, still undeceived, deposit their eggs upon it in a similar tflaiinei' 
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to wliat would Iiappen in the event of its being a piece of putrescent 
meat. Whether the nsk of killing bees would be incurred by this 
method can alone be ascertained by experiment. 

(h) To repel the fly from fruit which it may seek to attack, 
advantage may be taken of the fact that many odours appear to be 
highly objectionable to insects. This is so in the case of tallow, which 
is known to be repugnant to many beetles which live on other animal 
matter ; and in that of the vapours of coal-tar, wood-tar, and other 
similar bodies which are equally deterrent to these and other pests. To 
quote an instance of the value which resides in the latter substances, 
from the possession of this quality, we may be permitted to allude to 
the following practice, and which as it refers to the attacks of a 
dipterous insect it is not altogether inapropos, in vos;ue airiongst the 
employes of the Hudson's Bay Company to protect their domesticated 
animals from " the black fly," so troublesome in the northern 
woods of America: — 

" A quantity of coal-tar is placed in the bottom of a 1 irge shallow 
receptacle of some sort, and a smal quantity of oil of tar or oil of turpen- 
tine, or any similar material is stirred in. The receptacle is then filled with 
water, which is left standing for several days until well impregnated 
with the odour, and the animals are then washed with this water as often as 
it seems necessary."* 

We would therefore suggest the adoption of a plan which has 
for its object the maintaining, during the whole time that the fruit 
tree is liable to the attack of the Tephritis, the presence of some 
noisome odour amongst its foliage. For this purpose we recommend, 
then, that lumps of tow, which have been previously soaked in creosote 
or coal-tar, should be suspended amongst its branches. Failing this, 
advantage might be taken of the antipathy which many insects have 
for vinegar.f 

(c) The practice of using "Fly Nets'* to protect the face from 
the visitation of flies suggests the possibility of a simple thread-net, 
having meshes of much larger dimensions than would admit of the 
passage of a Fruit Fly, being of service in protecting the crops of fruit 
trees from the attacks of these pests. At the commencement of the 
first volume of the "Transactions of the Entomological Society of 
London " we are informed of "A mode practised in Italy of excluding 
the common House Fly from Apartments," which consists in extending 
across open windows a thread -net with meshes an inch or more in 
diameter, or merely extending threads at intervals from one side of the 

• Beport of Commissioner of Agriculture, Washington, 1884, p. 34«5. 

t According to information emanating from the Imperial Society of Practical 
Horticulture of the Rhone, and from the School of Arboriculture of the Pare de la 
F6te d'Or at Lyons, the mere odour of vinegar is enough to drive away, and in 
some cases even to destroy, those insects which deposit their eggs in blossoms of 
fruit trees — insects which are accountable for very great losses. As the result of 
experiments undertaken by the director of the above school as long ago as 1865 it 
was found that fruit trees treated with diluted vinegar were covered with fruit, 
while those to which the acidulated water was not applied bore scarcely any. 
"The mixture recommended consists of one part of vinegar to nine of water 
(but as French vinegar is very strong, perhaps the amount of water should be 
less when English vinegar is used). When the liquids are well mixed, the solution 
is to be sprinkled over the flower-buds by means of a garden engine or syringe." 
With this statement before them our fruit growers will have no difficulty in 
devising an experiment to test whether vinegar has or has not any influence in 
repelling the Fruit Fly. 
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window-frame to the other. It is essential, liowever, that the light 
enter the room on one side of it only, for if there be a through light 
either from an opposite or side window the flies pass through the net 
without scruple.'' In fact, as we are reminded, the residents of 
Florence and other Italian cities merely adapt a method which the 
Egyptians, according to Herodotus {vid. Book ii.. Cap. 95), employed 
in warding off the attacks of mosquitoes — viz., that of sleeping under 
cover of the wide- meshed amphiblestron or casting-net, which served 
them during the day for the capture of fish. 

2. To obtain immunity from the attacks of the fly for sticeeedinff 
crops. — Any remedy which may be suggested with this end in view 
must take into consideration the facts, previously though only partly 
set forth, concerning the habits and life history of the insect, and we 
insist on this very obvious requirement seeing that plans have not only 
been suggested in the Press, but contended for also, which, through 
not complying with it, are of a most ridiculous nature, though in the 
case of other insects having habits very different from those of the 
Fruit Ely, they might be commendable enough. 

We therefore recommend as follows : — 

(1.) The fruit should be gathered as soon as it shows unmistakable 
evidence of being infested by the Fruit Fly, and at the same time any 
fallen fruit should be gathered up; or if the fruit is left still 
hanging on the tree whatever does drop should be quickly collected. 
Without delay the material thus obtained should be destroyed either 
by fire or by feeding pigs upon it, and in the latter event, preferably, 
arter having been first boiled. 

(2.) Fowls, and ducks especially, should be allowed to feed under 
infested trees. 

(3.) Some caustic substance should be placed immediately under 
the trees to receive the infested fruit, and into which the maggots 
might crawl after having quitted the latter. We should give the pre- 
ference for this purpose to any material which might become a 
fertilizing agent, and which possessed an odour which of itself would 
serve to repel the adult insect from an orchard. The " spent " lime, 
which remains after the purification of coal gas by the use of slacked 
lime, appears to be most suitable for this object. This substance, 
usually known as " gas lime," is generally regarded by manufacturers 
as a waste product,* and has the advantage of being adapted for fer- 
tilising purposes, to a greater extent than would otherwise be the case, 
after it has been exposed for some time to atmospheric agencies. A 
depth of two inches beneath any fruit tree would be sufficient to 
achieve the object sought to be accomplished, and after it has served 
its purpose the gas lime should then be dug in. (Vid. "Woolly 
Aphis," p. 36). 

In suggesting these remedies we would point out that, in view of 
the fact that (1) the extent to which this pest makes its presence 
felt is largely connected with the prevalence or not of certain 
meteorological conditions, this being so much the case that in some 

* Gas lime, according to Messrs. A. Mayers and F. Clausnitzer's Analysis (Bied, 
Centr.y 1882, 852), contains water, 301 the following salts in the proportions 
mentioned, viz., calcium hydroxide 32*6, carbonate 17*5, sulphate and sulphite 
20*2 ; sulphide traces ; thyocyanate traces ; and ammonia 0*01. Total 100'4. 
(Joum, Chem, Soo. xliv., 1888, p. 506.) 



68 

MMons, e?en l^ose whieh haye succeeded to one in which the fly 
hkM been rery destnictiye, fruit obtains an almost complete immunity 
from it, Biaa (2) since there is teason to think that a supply Urill 
always be kept up from natiye sources alone' — i.e., from the impezf ect 
wild fruits of the scrubs of the district, to perpetuate the existence of 
the pest; th6 best result will accrue to fruit growers from the 
adoption of a method whieh will repel the Tephritis from the fruit 
itself « And this will especially be the caee when any plan adopted for 
the destruction of tho insect is not generally acted upon throughout 
the district, and fruit trees here and there unattended to exist as 
centres for general infection. Again, the destruction of the maggot 
of the Fruit Ely out of cousideration of the safety of other fruits, 
whether of the same kind or not, whose season of maturation has not 
jet arriyed, will be attended by the best results or will alone be 
beneficial when taken in hand early in the season on the first symptom 
of the recurrence of the pest ; and it is eyen worth consideration, 
though we are not for the practicei whether it would not be adyan- 
tageous to sacrifice the whole crop of early fruit and so allow these 
flies which have arisen from their winter sleep in the ground — and 
this probably happens within a few days simultaneously throughout 
the whole district— to perish without haying had an opportunity of 
propagating their kind — no suitable nidus existing in wnich to place 
their eggs. But we would insist on destructiye measures being generally 
adopted, if at all ; for in f ayourable seasons, so rapid is the deyelop- 
ment of the insect, a few infested and neglected trees, or eyen the 
existence of a few individuals here and there will suffice to distribute 
the Tephritis through an entire district. This is the explanation of 
the common opinion that in one season there are no Fruit Flies, 
whilst in the succeeding one they are especially prevalent; for theit 
absence is not an absolute one, and they are present, but not so 
Xiumerously so for the fact to form a subject of comment. 

NoTB. — The introduction of American evaporators into the district, 
and the production by their agency of that quality of dried fruit which 
is white, or still retains much of its original colour, would, by supplying 
an article of commerce, which is in great demand in other countries 
where it has a high marketable value, doubtless help to diminish the 
losses which might otherwise accrue to fruit growers through the 
injuries occasioned by this pest. For although fruit, when once 
infested by the Tephritis, may generally be abandoned ; in those cases, 
however, in which the maggot has not arrived at its full growth, and 
when therefore the greater part of the tissue is as yet sound and 
wholesome, the fruit is still available for drying, since any injuted 
parts may, with little additional labour, be easily separated whilst 
the pairing process is being conducted, and prior to the fruit being 
admitted into the evaporator. 

Other sU^gesUoHs.-'-^A. good proportion of the ill effect due to the 
IVtiit Fly might be obviated by having regard to the proper time at 
Which to gathel* the ftuit. Experience at Toowoomba taught us that 
friiit-growers there seldom sought a market for their fruit until it was 
npe, when they proceeded to gather it in. With regard to most fruits, 
it is a well ascertained fact that no colouring or organic matter enters 
tliem aftet they are full grown. A well-known writer on the subject 
justly inquires, " What result, then, can be attained by leaving fruit on 
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the trees after it ceases to grow, whether it is full or under-sized ? 
The only advantage possible is the mellov^ing of the fruit so th^^t it may 
become more palatable." Now this mellowing, and the ripemng a]sa 
of the fruit, takes place more rapidly after it has been gathered and 
placed within doors, though the processes on which these results depend 
are hastened or retarded in their operation according as the tempevatKret 
to which the fruit is exposed is lowered or raised. The temperature to 
which the fruit is subjected when within doors is more equable than that 
it would experience if left to hang on the tree, and so the process of 
ripening proceeds with greater regularity. Early gathering also serreii 
not only to retain the much-admired blush of the fruit, but its colour 
after the fruit is gathered is heightened even when it is kept in absolute 
darkness. Further than this, early gathered fruit has the better 
keeping quality. Fruit should never be allowed to hang pu the tree as 
long as it will, for many fruits will remain on beyond the time whw 
they are fit to gather. . Pip fruit should be gathered, if pears, wheu th« 
stem parts easily from the fruiting spur, and others when the centre of 
the fruit is dry, and the seed has become a brown colour, rathe? than 
leave it until the pips have changed from brown to black. It has be^ 
concluded that in the case of several fruits the Fruit Fly only attacks 
them when the first stage in the ripening process has commenced^-^when 
the starch is changing to sugar, and the cohesion of the constituent 
particles is rendered less pronounced. These statements, however, 
though of general application, are not true in every case, and there are 
some quinces whicn, unless left upon the tree until fully ripe, are 
found to be hard on cooking ; but even in the ease of the quince we 
uoticed at Toowoomba perfectly sound fruit, which had shed its pubes* 
cence, still left hanging on the tree, it being at that time so mellow as 
to attract fiies, and among them the Tephritis which w^fi alighting 
upon it. 

JE^uit Flies of analogous hahiU in other eotintries.-'-r-' Any facts 
pertaining to the nature and habits of Fruit Flies in other countries 
may be expected to throw light on some of the obscure points con- 
nected with the life history of the Queensland insect, and fruit-growers 
here, too, may profit by the experiences of thoge who have elsewhere 
studied these pests. We will copsider, then, the several insects imder 
the names of the particular fruits to which they have beou found to be 
so injuriously related. 

Thfi ^ppU.-^We are npt aware that the apple is attacked by auy 
Fruit Fly in Europe, but in the XJuited l^tates an inse<?t closely related 
to our Queensland fly is regarded as one of the pests of this fyuit sinc^ 
it eats into the pulp of th© latter and causes it to decHy . The following 
facts relating to the Apple Maggot (the name by which it is known in 
Anjeripa) are derived from a "Report on Miscellaneous Insects" 
which fqrms part of the annual report of the ComniisBionei? of 
Agriculture, Washington, 1881-2. Professor J, H. Comstock therein 
states that tbe fruit fly injurious tP apples there is a native American 
insect which has developed a taste for some varieties of apples :r^ 

** The apple maggot is a native American insect, which naturally feeds 
on the different species of hawthorn {CrattBgut) and w^ob. crab apples. It is 
probable that this insect occurs throughout the country wb^Qv§r hawthorns 
or crab apples are found. Mr. Walsh observed it lonff ago as far west as 
Illinois, ana I have bred the adult insect &om a species of Cratsegus, growing 
in the agricultural grounds at Washiogton." 



70 

It would appear that it has a predilection, or almost entirely 
confines its operations to certain kinds of apples, and *' is much more 
apt to infest earlier apples than the winter varieties " It does not 
readily, in all cases where it occurs on native plants, extend its 
operations to the cultivated fruit, and accordingly its ravages are not 
everywhere experienced. Thus Mr. Comstock remarks: "Although 
Mr. Walsh bred this insect from haws in Illinois twenty years ago, I 
can find no record of its infesting apples in that State yet." And 
again, "although I have observed it for several seasons iu one of the 
orchards of Cornell University, I have found it only in a few varieties 
of fruit." The ripest sweet or mellow sub-acid fruit apples are mostly 
affected by this fly. The nature of the injury occasioned by its maggot 
is thus described :" This insect .... bores tunnels in all directions 
through the pulp of the fruit ; frequently these tunnels enlarge into 
cavities the size of a pea, and when several larvae are present in the 
same apple it is honeycombed so as to be reijdered useless." The 
extent of the injury for which it is responsible may be gathered from 
the following statements : " We have more to fear from this insect than 
from any other that preys upon the apple in New Hampshire." " It 
is usually so abundant wherever it occurs that it destroys a large 
proportion of the fruit,^' and " It will be seen at once that the injury 
done by this pest is even more serious than that done by the Codliu 
Moth." This insect has been described under the designation of 
Trypeta pomonella. The adult measures from one-fifth to a quarter 
inch in length. It has a red head, with black eyes ; a black thorax 
(mid body) with white stripes and a white spot behind; a black 
abdomen, having transverse silvery stripes above, and wings, which, 
otherwise clear, have four black crossbands. The characters presented 
by the maggot and pupa of this insect somewhat resemble those 
afforded by these earlier stages in growth of the Queensland insect. 

As concerning remedies, Professor Comstock writes : — " The more prac- 
ticable way of lessening the injuries caused by this pest are the destruction 
of infested fruit promptly after its faU from the tree, and before the maggcts 
leave it to go into the ground to transform ; and when the pest is very 
abundant, the grafting of the trees into varieties less liable to be infested. In 
such a case it might be well to leave one or two trees of early apples to serve 
as traps, and promptly destroy the fruit as it falls from them. If such fruit 
could be enclosed, and sheep or pigs pastured under them, the success of the 
trap would be assured."* 

Cherry. — Although Miss E. A. Ormerod in her interesting 
" Manual of Injurious Insects" makes no mention of the fact of the 
cherry being attacked by a fruit fly, this is undoubtedly the case, if not 
in England at least in other European countries. Messrs. Kirby and 
Spence state that the " Cherry-fly {Tephritis cerasi) provides a habita- 
tion for its maggot in the fruit (cherry), which it invariably spoils, "t 
Bach has given some account of the habits and natural history of this 
insect, otherwise known as Spilographa cerasi (Linn.). From this it 
appears that in G-^many, towards the end of May, the female lays her 
eggs in the cherries by inserting her ovipositor near the peduncle. The 
larva, when hatched, eats obliquely in towards the stone. When full 
grown the larva quits its cherry by the same passage, falls to the 
ground, and changes to the pupa at a depth of about an inch beneath 

* Op. cit. p. 198. 

t ** An Introduction to Entomology." — Vol. i., p. 198. 
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the surface. The remedies recommended for destroying this insect 
are deep dip^ging of the ground under the trees in the spring, or pouring 
acid or other corrosive fluids upon the damaged fruit after the latter 
has been gathered.* 

Orange. -^ — Latreille writing in 1816 on Tephritis remarks: "The 
colonists of Mauritius are scarcely able to obtain any sound and 
perfectly ripe citrons, in consequence of the extreme multiplicity of 
a dipterous insect of the same subgenus which deposits its eggs in this 
fruit. * ' X This passage is repealed, with scarcely any modification, in an 
English translation of the work from which this quotation is derived. § 

J. O. Westwood, the editor of the entomological portion of the 
work last referred to, further tells us that, " A small but beautiful 
allied insect has been described in detail by Mr. Macleay (Zool. IL, No. 
16, 18) under the name of Ceratitis citriperda, thelarvsB of which feeds 
upon the pulp of ripe oranges. The male is remarkable for possessing 
two minute clavate filaments on the crown of the head." || 

No copy of the Zoological Illustrations is available, and so this 

memoir of W. S. Macleay cannot be referred to. However, in the 

Zoological Journal, Vol. iv., Art. li.,pp. 475-482, there is a letter from 

the same authority to Vigors, on a " Notice of Ceratitis citriperda, an 

Insect veiT destructive to Oranges." Macleay remarks that of the 

quantity of oranges imported from the Azores, about two-thirds only 

are generally of use, and that sometimes whole cargoes arrive in a 

state of decay. The soundness of the oranges, moreover, varied with 

the season, and even with the year, and there was reason, from this and 

other considerations, to conclude that the mischief originated from 

the oranges being unsound when shipped. This decay of the St. 

Michael oranges was during the end of their season — namely, during 

the months of March, April and May — accompanied by the presence of 

the larv8B of a small fly, specimens of which could be bred from the 

larvae to bu- found in almost every one of the damaged oranges retailed 

by the barrow-women in London during May. The original puncture 

of the ovipositor of a fly remained visible in the centre of the soft part 

of the rind, and thus was a proof afforded that the maggot was the 

cause of the decay. Macleay communicated with M. Cattoire, whose 

statement is quoted by Latreille, and so obtained a specimen of a fly 

which in the Mauritius had been reported, as we have seen, to injure 

the fruit of the citron, or, rather, as he then learnt, that of the orange, 

and he was led to remark how slight was the difference between it and 

the fly derived from St. Michael oranges — the former being scarcely 

more than a variety of the latter. 

* " Verhandlungen des Naturhistorifichen Vereins der preussischen Bheinlande 
und Westphalen." Bonn, 1868. Corr. bl., p. 58. 

t Examples of the Queensland Fruit Fly, found attacking oranges, were sent, 
in 1878, to the Colonial Office, and on 21st November, 1878, the Secretary of State 
forwarded a despatch to the Governor, covering a letter from W. T. Thiatleton Dyer, 
Assistant Director of the Royal Gardens, Kew, communicating the substance of a 
report by Mr. R. McLachlan, F.R.S. In the latter, Mr. McLachlan states that " the 
fly that attacks oranges is allied to, but probably distinct from, the genus CeratitU 
known as destructive to oranges in Madeira " — Vide Votes and Proceedings, Queens- 
landf 2nd Session 1879, vol. ii., p. 986. 

t Cuvier's " Regne Animal." Paris, 1816, vol. iii., p. 647. Trans, 

§ Cuvier's " Animal Kingdom.*' Lond., 1840, p. 635. 

II "An Introduction to the Modern Classification of Insects." Lond., 1839-40, 
vol. ii., p. 573. 
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Appearance of Infected Orange.—" An infected orange," writes 
Macleay (Op. cit., p. 481), "may be at once known by a greater or 
less portion of its rind being withered, and showing evident symptoms 
of decay, in having lost its firm consistency and texture, and in having 
changed the usual brilliapcy of itp colour for an opaque and dull olive 
yellow. The size of this withered and discoloured spot must, of course, 
jn a great measure, depend on the havoc committed in the orange by 
the concealed insect. While, however, the fly is in its larva state, this 
spot appears to vary from a space that might be covered with a sixpence 
to one that might be covered with half-a-crown. In the centre we may 
perceive a small white orifice, which is the puncture of the parent 
insect, and which in general may be distinguished with ease from the 
orifice made by the larva previous to metamorphosis by a certain 
whiteness of the sides, which appears to result from some mould or 
other vegetable of that nature. On opening such a fruit as has just 
been described, we discover the whole space from the discoloured spot 
to the core to be in a state of perfect decay, the juice having disap- 
peared, and the fibres being completely decomposed, and covered in a 
greater or less degree with that blue and white mould which is usual in 
decayed oranges. The rest of the orange is usually entire, but so 
desiccated as most imperfectly to represent that pulpy substance, which 
in a good St. Michael's fruit is so replete with juice. It is revelling in 
the decayed part of the orange that we find the larva of our fly, which, 
when of sufficient maturity to emerge from it, undergoes its coarctate 
metamorphosis outside the fruit." 

Mr. Macleay adds in a note that he has seen the mature fly also on 
oranges at St. Jago and also at Funchal, and also that he has heard that 
a maggot infests the oranges in the West Indies.* The description of 
this interesting insect is deferred, but there can be little doubt that it 
differs from the insect with which we are more immediately concerned ; 
as we gather, (1) from the statement that the male fly ^*is most 
remarkable in an entomological point of view, for having two clavate 
subarticulate horns planted between the eyes, so as to make the insect 
appear provided with two anomalous antennae in addition to the ordinary 
pair ''t; and (2) from an inspection of the figure which accompanies 
his paper. 

Mons. de Br^me has described under the same name Tephrifis 
citriperda another orange fruit fly. This is now known as C. capitata, 
Wied. According to Laboulb^ne, this fly has somewhat different 
habits, although its attacks on the fruit lead ultimately to the fall of 
the latter. He states that it appears to produce a gall in the peel of 
the orange in which the female Tephritis deposits her egg, and that 
the injury does visibly extend beyond the peel. J 

A fourth orange fruit-fly occurs in Mexico. It is allied to the 
Queensland insect, and named Trypeta ludens, Loew. (Eeview of 
N. A. Trypetina, Mon. Dipt. N. A., Part III., Sm. Inst., 1878, p. 223, 
Pl. XI., Pig. 19). In its case " the full-grown larva is three-eighths 
of an inch in length, of a dirty whitp colour, with the extremities 
brownish. It may be readily distinguished from the other larvro so far 

* May not this be the larva of Conopa qn^dri-mctculay Ashmc ad ** Orange 
Insects," p. 69, f. 23, an insect belonging to quite a different family of Dipterj than 
does the Tephritis citriperda or our Queenial^nd fruit fly. 

+ Op, oiL.p, 482, 

t Annales Soc. Ent. Fr. (5), pp. 439-443. Paris, 1871. 
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kDown to affect oranges by {he two anq.1 spiracles, each with its three 
transverse slits. The puparium is shorter {j\ inch), oval, and of ^ 
dark-brown colour. The general colour of the perfect fitf is ochrp 
yellow, with slightly darker markings. The martings on the wings 
(Tvhich expand -J inch) are yellowish toward base and smoky toward 
tip. The following description of an affected orange may serve for 
comparison with what is known concerning the local pest ; *' Upon 
opening an orange it was found to contain a couple of holes immedia- 
tely under the skin, penctratin g into the interior. Further investigation 
showed the orange to contain eight dipterous maggots measuring 
lOmm, in length. A careful examination of the outside surface 
revealed no signs of entrance, but the inner pulp of the peel contained 
a minuie perpendicular burrow, which was continuous with that of the 
hole in the interior of the fruit. The eggs were evidently deposited in 
one of the pores of the skin or upon its surface, from which the freshly- 
hatched maggots entered." Ultimately the fruit "rots and moulds, 
and about one-half of the pulp is devoured, although the outside does 
not show it," The existence of this fruit worm in Mexico has for some 
time past caused some alarm in the orange-growing regions of the 
United States, and it has been made the subject of a special note by the 
United States Entomologist.* It has been from this source that the 
above information has been obtained. 

The Olive. — In all the agricultural districts of Italy and the South 
of France the olive has from time immemorial been attacked by the 
Ifirva of a fly which, according to M. Guerin-Meneville, who was com- 
missioned to inquire into the ravages caused by it in 1846, occasioned 
destruction during the years of its visitation, estimated as amounting 
to 6,000,000 francs worth of oil. Though a different insect, in habits 
it closely resembles the Queensland Fruit Fly. It places its ^^^ in 
the olive, the egg hatches in this situation, and the resulting maggot 
devours the parenchyma of the fruit, and thus destroys all parts 
susceptible of yielding oil. "When subject to this injury the olive 
drops from the tree, whereupon, or shortly afterwards, the maggot 
emerges from it, enters the ground, and there undergoes its changes, 
remaining in the chrysalis state until the middle of the heat of summer 
when it comes forth a perfect fly ready to attack other olives. If 
worm-eaten fruit is pressed with that which is sound, the oil instead 
of being of the usual colour and clear, is dark and turbid, >and so 
has little or no market value. It is interesting to notice the nature of 
the remedy, which Querin-Meneville suggested as a preventive against 
future attacks. lie remarked, ** It is clear that it will suflSee to 
ahbatre the olives and to press them some time before their maturity, 
when the larvae have not yet grown to their full size, and prior to the 
time when they are sufficiently advanced to leave the fruit pipd enter 
the ground." He added that little oil would be obtained by thus 
operating on the fruit at a time when all the oil was not yet formed ; 
but then the little which was obtained would be far better in quality 
than would be the dark and infected fluid, the produce of olives fully 
ripe but bored through and through by the maggot,t ^^d, moreover, 

* Vi(}. V. S. Department of Agriculture, Division of Entomology, Periodical 
Bulletin, Aug., 1888, Vol. 1, No. 2, pp. 45, 47, Fig. 9. 

t Compter Rendus, 1846, t. 23, pp. 262-4, in an article entitled " Note sur un 
pvoe^e propre & d^truire les vers qui rongent le paMnchjme des olives, et sont 
cause de la perte des r^ltes d'huile/' 
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one would be certain to destroy all the larva contained in the unripe 
olives, and so ensure for the following year results which would fuUy 
compensate for loss, owing to the adoption of this procedure in the pre- 
vious one. He added, however, that the execution of such a plan would 
have to be co- extensive with an entire district, and performed under 
the surveillance of the Government, or of local authorities. 

In 1852 M. G-uerin-Meneville announced that his method had been 
adopted by intelligent agriculturists, and that his counsel having been 
taken into consideration by the authorities of Piemout, they had passed 
a law making it obligatory on the residents there to simultaneously do 
what he had recommended. Also, that as an outcome of the adoption 
of this plan it had been stated in an official communication by the 
Inspector- General of Agriculture, that good results had already been 
accomplished, and every publicity should be given to the fact.* 
Some account of Dacus OleaB and its ravages, and a characteristic 
representation of the insect, will be found in Louis Figuier's popular 
work on entomology. 

The Mcmgo. — In " The Agricultural Pests of India," at page 83, 
the author, Surgeon-General Edward Balfour, quotes second-hand, on 
the subject of a mango Fruit Fly — an Indian native newspaper, the 
Reis and Bayyot — as follows : — " The fly is so tenacious of life that it 
thrives within the heart of the fruit. You cut a fruit apparently 
sound, without a spot on the surface, when, lo ! the fly issues out of 
the interior and buzzes about you.*' No device, however, seems to 
have been adopted, neither does Balfour suggest any, for the purpose 
of combating this pest, nqtwithstanding the fact that " these insects 
have degraded the East Bengal mango for at least more than half a 
century, and yet no notice has been taken of the matter." Even 
" the scientific name of the insect is as yet a desideratum." 

Ghmva, — This fruit, at least when grown in the district of Brisbane, 
is especially subject to the attacks of a fruit fly. We are not in a 
position to state whether the maggot infesting it is identical or not with 
that of the Tephritis with which we have been more immediately 
concerned. 

Black Fkuit Fly {Anthomyia, sp.). 

Together with five ordinary Fruit Flies, which were bred from 
three Toowoomba seedling peaches there occurred seven small dark- 
coloured glossy flies. In a second instance also a single example was 
reared from peaches also afPected by the Fruit Fly. The Black Fruit 
Fly is a small dipterous insect, measuring 4f mm. (nearly 3 lines) in 
length, with a large head, very prominent elevated thorax, and distally 
depressed abdomen. Colour, dark glossy green, with bronze reflec- 
tions, appearing nearly black when unexposed to the full light. Body 
clothed with small black hairs and fewer bristles of same colour. 
Wings ample, when unexpanded directed backwards, and extending 
behind the abdomen, overlapping each other, and having their anterior 
borders parallel with the sides of the body. 

This fly is one of the MuscidaB, related to Antliomyia^ but we are 
unable to refer it to its proper genus. The following definition of its 
leading characters may enable its systematic position to be determined: — 

Head about twice as broad as long, rounded. Mouth-cavity large, closed 
by the fleshy proboscis ; surfiace of head on each side of mouth hairy. 

* Op. cit,, 1852, t. 34, p. 370. 
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Labium, light-coloured. Palpi, oblong, brown, covered with numerous short 
and fewer long hairs. Clypeus, broadly triangular. Antennae, brown, with 
a long^ naked distinctly three-articulate bristle at the base, extending out- 
wards. Eyes, large, glabrous, reddish-brown. Front, purplish blue, covered 
with small blackish hairs. Vertex, with eight black bristles, three directed 
backwards, arising from behind each eye, and two from between the ocelli. 
Thorax, clothed with small hairs and stout long bristles, the latter arising 
especially from the mesothoracic and metathoracic scuteUum, this having two 
bristles at its tip and one on each side. Wings, large, with well -developed 
alulsB. Yeins, very light brown. Membrane uncoloured, costal border with 
small bristles along its entire length, and one larger bristle near its base ; 
remainder of border with very small hairs increasing in length towards and 
on the alula. Three costal cells, the first basal cell extending as far as union 
of first longitudinal and costal veins; third posterior cell open behind ; costal 
vein extending to fourtK longitudinal ; six longitudinal veins, all of which> 
except the sixth, meet the margin of the wing ; the auxiliary and first 
longitudinal veins unite before reaching the costal margin; tne distance 
between the middle and hind transverse equals that between the shoulder vein 
and the union of the first longitudinal and costal veins. Legs, dark brown, 
with the first joint of tarsi light brown, a stout spine from the distal end of 
the intermediate tibia. Abdomen, as seen above, six-jointed, rounded behind, 
its extremity covered with numerous, rather long, black hairs ; very glossy. 
Expanse of wings, 8mm. (J inch). 

The female is distinguished from the male by having a pointed instead 
of rounded abdomen, which terminates in a rather long ovipositor. This 
tapers, but is very different in shape from that of the Fruit Fly, and its 
extreme point being obtuse, and armed with four hairs, it is not such a 
perforating instrument as is the corresponding organ in that insect. 

The extent and exact nature of the injury occasioned by these 
flies is unknown. It was reported during the progress of this inquiry 
that Mr. Holmes, of Ballard's Camp, had found that a small black fly 
did him much more damage than did the ordinary fruit fly. On 
visiting his orchard, however, this fact was not brought under out 
notice, neither was our attention directed to the existence of these 
insects. The peaches from which the specimens were derived were 
fully ripe, and from precautions taken it is not very probable that the 
eggs were deposited in them immediately after they were taken from 
the trees, and impossible that they could do so after they came into our 
hands. The perfect flies hatched out twenty and twenty-one days 
after the peaches had been gathered. 

Bemedies, — Eemedies can only be of a preventive nature, and are 
such as generally apply in the case of the Fruit Fly proper. (See pp. 
65-69.) 

Ybllow Peach Moth {Conogethes punctiferalis, Gu^nee).* 

The pest in this case is the grub (caterpillar) of a small ochreous- 
yellow moth, which bores into the unripe fruit, and, covering the 
entrance to its excavation with brown particles of " frass" and web, 
causes often several young fruits to adhere one to the other, by reason 
of the presence of this foreign matter, and owing also to gum which 
exudes as a result of the injury. The nature of the damage occasioned 
by the Conogethes is thus referred to by Dr. J. Bancroft : " The cater- 

* The identification of this moth with the above species as described by M. G-uenee 
in his **Hi8toire Naturelle des Deltoid es et Pyralites" 320, 347, in 1854, is due to 
Mr. Meyrick, he having named this insect for Dr. T. P. Lucas, of Melbourne, to whom 
specimens of the Peach Moth were sent by Dr. J. Bancroft in 1886. 
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pillar when feeding on unripe peacliefl maj be obserred to tie seTeral 
fruits together, making burrows in their substance. The peaches 
never ripen, do not fall off the branohep, but remain hard and dry on 
the tree for months.*'* 

This pest occasions considerable injury in the Brisbane district, 
but in Toowoomba, as far as was observed by us, is confined to es^vlj 
peaches, for instance the Chin^ flat, and the black dried up fruit that 
remains on the tree long after the Conogethes has left, and which 
indicates the fact that it was once there, also points to this limitation 
in its occurrence. The following is a description of the insect in its 
different phases : — 

Jt»ayo.-!^Male and female. Yeljow ochreous; forewing with trans- 
yers^ purplish-black basal and sub-basal spots, an antemedial row of 
spots, a pott-medial and a discal zigzag series of spots, and three 
medial sub-marginal spots ; a spot also near end of cell, and a lunula 
at the end ; hind wing with a purplish-black spot at end of the cell, a 
discal, and a sub-marginal zigzag series of spots. Thorax bUck spotted 
(a central spot on hinder border of prothorax, also in the same position 
on meso-scutum and in the middle of each partagia.--^ JI.T.) . Abdomen 
with three dorsal rows of black spots (there being three on each of the 
consecutjye segments which bear spots) ; palpi, with a brown or 
blackish band ; forelegs aud tarsi with blackish oands.— ^, Moore,^ 
Expanse of wings, i inch to 1 inch. 

The Male, — Both males and females vary somewhat in size, and 
occasionally a female moth may be even smaller than a male, but the 
latter is always distinguished by the presence of the black- streaked 
itnal tuft, it being simply ocbreous-yellow in the females. 

chrysalis. — Dark reddish -brown ; segments finely rugose with a 
few minute teeth on anterior border ; length i-inch. 

Ob/er^*7Zar,— Cylindrical, smooth, with a few erect hairs scattered 
here and there. General appearance pinkish-red, ground colour dirty 
white, almost hidden by pinkish-red iparkings. Head, dark brown, 
shining. Eirst body segment above (collar) lighter brown with a 
central white line. Body covered with well defined grey spots or 
blotches, which are f^rranged on each side of the centre of the back as 
follows : 1st, a row formed of two uuec^ual spots on each segment ; 
2nd, a row formed by a single spot ; 3rd, a row below the spiracles 
formed of two unequj\l spots } 4jth, a row immediately above origin of 
limbs of single spots ; 5tn, a row of small spots anterior to and below 
the last — confined to the fourth, to the twelfth segments. On the 
segments not bearing appendage? the spots are continued on the under 
surface of the body, the other segments being immaculate beneath. 
Nearly all the spots contain hair-bearing black points, o^e or two on 
each. Spiracles bljick. Length, ^ inch. 

The egg is laid in or upon the young peach when the latter is but 
half grown. The caterpillar continues feediug until the fruit has 
decayed owing to its attacks, and it is probable that when fully 
matured it U8u?.lly leaves, the peach in order to secure some place 
suitable for its requirements when in the chrysalis stage, although 

 "An Inquiry into the Mai«e Disease of th« CabooJiure DiBinet," by J. 
Bweroft, MrP., Prac. Roy, Sqo, Qd.. vol. iii., p. XIO, Brwb^e, 1887. 
t " The Lepidpptprft ^i Qpylgxi," pt. »ii., p. 838. London, 1886. 
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ocoaniondljr it parties into this condition witliin tli6 peach itself, ftnd 
this tisUally happens if the firuit is alfeady dry. The spots selected 
for pupation on the peach tree are similar to those which the cater- 
pillar of the Codlin tnoth selects in the case of the apple, and any 
'<5rftnnyin the bark chosen for this purpose is, in this case also, fre* 
quently gnawn in order to make it especially suitable. The chrysalis 
is confined in a light cocoon of whitish silk. 

There are sereral broods during the season, and it is a portion of 
the first brood which attacks the peaches. During the summer 
months, especially when the early peaches have " gone out," the moth 
lays its eggs in, or on, the stems of succulent plants, choosing for this 
purpose, amongst others, the Dahlia plant, but especially the maize {set 
Maize) . Our observations would lead us to conclude that the last brood 
of the season hibernates, in the caterpillar phase, within the food plant 
on which it subsists.- The large pods of a bean, sometimes grown in 
gardens here, and known by the name of OanHvallia indica, are 
especially liable to the attacks of the Conogethes, and it is within these 
that we have found its caterpillars hibernating. Dr. J. Bancroft 
informs us that " A single example also was hatched out from cater- 
piUars found feeding on the senna bean, Phaseolus gladiatus. Again, 
we have found the adult caterpillar within the pods of a species of 
Cassia, at Brisbane, during mid- winter. Also within the stem of 
millet. 

Conogethes punctiferalis has quite an extended range of occur* 
rence ; being met with, according to F. Walker, in Hindostan, "North 
China, and Shanghai ; to F. Moore in Oeylon, and Meyrick in Australia, 
as we, too, have found to be the case. 

Refnedies. — Nothing can be done to save peaches when they 
are once attacked by this pest* Preventative measures are limited to 
those which compass the destruction of the insect in its different stages, 
and then, again, efforts in this direction will be only successful to a very 
limited extent, seeing that the food plants of the Conogethes are so 
numerous and variable. The moth, of course, is a night-flying insect ; 
but we are not prepared to say whether or not it is attracted, to any 
extent, either by light or by " sugar." 

FaUIf-EATlNG Oi.TERl»ILLi.B (DaEK-BeOWN NoCTUID). 

The specimens of fruit which had been attacked by the caterpillars 
of this moth were some badly grown examples of the Yellow Muuday 
which had " gummed*' very much. 

The symptoms presented^ taking a typical example of damaged 
peach as an example, were the following : There were two large holes 
of irregular form, slightly enlarged beneath the surf ace — which had been 
excavated into the flesh to a depth of nearly i-inch, and between these 
and the prominent apex of the fruit was a large patch the entire 
surface of which, with the exception of one small spot where the skin 
was still remaining, had been gnawed away to a varying depth. Some*- 
times the injury is confined merely to removing the skin of the fruit. 
The caterpillars also occasionally consume the leaves of the tree, 
roundly notefhiitg the border. 

At what stage in the growth of the peach the attacks of this 
caterpillar are commenced has not been ascertained, but that they will 
feed on nearly ripe fruit has been experimeiitally demonertrated. The 
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effect of the injary which it occasions, however slight, will tend to 
spoil the marketable condition of the peach, as there would be no 
ready sale for peaches, the epiderm of which was gnawed over large 
areas ; moreover these injuries, and especially if the fruit is approach- 
ing ripeness, will subsequently determine the commencement of a 
rapid process of decay. 

The following is a description of the insect in its different stages : — 

The Caterpillar. — This slightly tapers from the third segment 
forwards to the extremity of the head, otherwise it is of uniform 
thickness ; there are the full complement of thoracic legs and 
abdominal and anal prolepjs. The segments from 1-9 are corrugated 
with transverse rugsB. The general colour is a dull, dark brown, with 
two interrupted fine pale bands above on each side of back. When 
examined with the lense it will be noticed that the body is finely 
granulated — the granules being of a dark colour, and that the ground 
colour is a dirty white, clouded in an indefinite manner with brown 
showiug a slight tinge of red. The segments have also black spots, 
at most six on each side — two on each segment contributing to form 
two longitudinal lineB along the body between the coloured bands. 
Most of the spots give rise to short, stout whitish bristles, which cause 
the caterpillar to appear as if covered with little asperities.* The 
spiracles and thoracic legs are black. The prologs are whitish with 
black patches o\\ the outer surface. The first segment has a central 
longitudinal white line. The under surface is sooty grey, shaded with 
pink ; mandibles are brown, tipped with a darker shade of the same 
colour ; the labrum is brown, shining, emarginated, and has a few 
longitudinal grooves. Length of caterpillar reaching to i inch. 

The Chrysalis. — This measures about ^ inch in length, and is of 
a rich brown colour. Its segments are slightly punctate ; the hinder- 
most segment terminates in two little teeth. 

The Imago. — The moth is of a dull brown colour, varied with 
lighter shades. Forewing elongated triangular, costa arched from the 
base, apex rounded, exterior margin oblique, dull purplish brown with 
basal area lighter; with a serrated transverse pale-bordered brown 
basal, antemedial and a postmedial line. Between the latter two 
the wing is dark brown, the remaining area being much lighter 
and only slightly clouded with brown. There are a series of small 
black spots on the outer border and a single larger one within the cell. 
Hindwing grey faintly speckled with dusky brown, margin dark with 
greyish brown cilia ; traces of a narrow dark lunate mark in the cell 
and two obscure transverse discal very pale brown fasciae, the marks 
more distinct beneath ; on the under surface, also, the apex is clouded 
with dark brown. Head and thorax purplish brown ; body light- 
brown with ochreous anal-tuft. Maxillary palps distinct, tufted with 
dark scales; labial palps, long inclined over head and reaching to 
posterior border of it, dark brown externally freckled with a few 
light scales; opposii^g surfaces with ochreous scales. Antenn» 
moniliform ciliated, limbs dark* brown, freckled with a few light 

* These spots liave the following disposition on the middle segments of the 
hody, two dorsal ones on each side of the middle lines, the posterior of which is 
slightly the more external, one immediately ahove and another posterior to the 
spiracle j two inferolateral, the lower of which is the most posterior, and opposite 
the origin of leg or proleg, when either of these organs is present. 
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coloured scales the distal ends of joints having a few ochreous scales. 
Tibial spurs very stout, long, unequal ; expanse of wing li in.; length 
of body J in. 

Hahits, — The caterpillar usually feeds on perfectly sound peaches, 
although the fact of a fruit, though still of firm consistence, being in 
process of decay, and covered with mould (Aspergillum), seems to be 
no obstacle to its attack. When disturbed it falls to the ground, 
and curling itself up — with the head inwards and the hindermost 
segment brought over it and touching the first body segment— remains 
perfectly motionless simulating death, and thus by reason of the pos- 
Bession of this habit and from the fact of its colour harmonising well 
with that of the ground, it can only with difficulty be observed when 
in this position. The exact nature of the situation chosen by the 
caterpillar under natural conditions in which to undergo its meta- 
morphoses is not known, but those kept in confinement spun a cocoon 
of a very delicate nature, in the walls of which were incorporated small 
fragments of earth, immediately beneath the fallen fruit, and in this 
position passed into the chrysalis stage. One exception to this apparent 
rule was afPorded by a specimen which had access to the branch of a 
peach tree, and this one pupated at the base and on the upper surface 
of a peach leaf, the cocoon being included in the space intervening 
between the two inclined sides of the lamina. 

Remedies. — The extent to which these caterpillars damage the 
peach crop is as yet so slight that no special remedies for their extir- 
pation seems demanded. But, where possible, infected fruit should 
be gathered, both that occurring on the tree and also that which has 
fallen. It is reasonable, however, to suppose that birds and especially 
poultry would, in the case of this pest, render great assistance by 
destroying the caterpillars which usually themselves escape notice. 

Peach Wood-bobee {Orthorkinus, sp.). 

Occurrence. — This affection of peach trees has only been observed 
at Brisbane, where it was first brougnt under our notice by Dr. Richard 
Kendle as injuring several trees on Wickham Terrace. As the beetle 
to whose injuries it is due occurs also in the Toowoomba district, it 
is thought good to remark on this malady although in a cursory 
journey through the country, no fruit trees of which it might be 
certainly said that they were suffering from its attacks were observed. 

Symptom8, — On the approach of spring it will be observed that 

the peach-tree fails to produce any leaves, and it is soon discovered 

that this is because it is dead. It has not previously shown any 

noticeable sign of decay. The extreme branchlets are intact and there 

are no rotten boughs. Neither does it appear to be otherwise 

unhealthy, but "welL grown," with perfectly clean bark. Possibly a 

few minute punctures may be noticed on close examination, but often 

not these. If the tree is now left standing, holes, which may have a 

circumference of quarter of an inch appear later on. The wood, however, 

of the tree will at the first evince extensive injury, and that occurs 

throughout its entire substance — ^just under the bark as well as in its 

very centre. Channels course through it, running for the most part 

in a longitudinal direction, but not necessarily straight. They may 

also be obliquely directed across the wood. It not infrequently 

happens that two or more of these channels pass side by side^ or run 
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into otie another. They ai*e circular in section and have a diameter of 
from 2 mm. (^Viiich) to 6 mm. (i inch) or in ore. On tracing some of 
the smallest of these excavations it will be found that they are con- 
nected with the exterior by small orifices. These channels are all 
quite filled, except where the insects in their different stages occur, by 
fine wood debris compacted into a hard mass. At the ends of the 
extensive tunnellings will be found sluggish white grubs. These are 
the larv£B. Jii portions of the channels nearer the surface, usually at 
right angles to it^ will be noticed (1) the inert white naked Qymph, or 
even (2) ike adult beetle. 

The following is a description of this pest : — 

The adult is a beetle of the weevil family ; that is, one in which 
the head is produced into a snout of greater or less length, at the 
extreinity of which is situated the small mouth, and on whose sides 
repose the antennae or feelers — folded in a groove. They have also 
their elytrae or wing-covers of a hard consistence usually more or less 
conspicuously embossed or sculptured, oblong, cvlindrical, black, 
tuberculate, clothed both above and below with light brown scales. A 
few small patches of white scales on the upper and solitary ones here 
and there on lower surface. Eostnim straight — rather stout, rugose- 
punctate about equal in length to prothorax, clothed with tawny and 
a few white scales. Frons smooth, covered vnth tawny scales, which 
tend to form two longitudinal bands opposite prothoracic fascicles. 
Antennae springing from near extremity or snout, clothed with linear 
scales ; basal joint of f unicle rather exceeding two following joints. 
Prothorax rounded at sides, rather constricted, anteriorly armed with 
large, low round naked granules, with two fascicles of tawny bristles 
on anterior border. Elytra, with ten longitudinal ridges, armed with 
sharp tubercles, some of which bear apical setae, alternate with lower 
similarly-armed ones. Basal tuberosity obsolete; median and that near 
the apex of each elytron conspicuous, and bearing a fascicle of white 
and nearly black bristles. Limbs clothed \*^ith light chestnut and a few 
solitary white and more elongated scales, a patch of which scales occur 
about femoral spines of third pair. Femoral spines low and blunt. 
First and second tarsal joints about equal ; first about as broad as 
long. Brush of third joint yellowish grey. Length, 8 mm. (i inch). 
G-reatest width, 3 mm.(li lines). 

The description of this beetle, when compared with that of 0. 
Klugii, Schonherr*, will suggest some affinity between these species, 
but Schonherr's characterisation of the elytra of O. Klugii as " finely 
striate-punctate " does not apply to the insect before us, neither is 
there in it " a patch (of scales) in front of the scutellum of a reddish 
brown." ^ The males of O. cylindrirostris, too, do somewhat resemble 
it, but tKese have longer, slenderer, and more finely sculptured rostra, 
the antenna in it arises further back, and the length of the first joint 
of the funicle is also relatively longer. 

The iflrya.— This is a whitish coloured, curved thick grub, 
measuring nearly half an inch in length when fully grown and 
eitended. (The male in its larval condition is probably of less length.) 
The head is white with brownish clypeus and brownish-black mouth 
organs. The body is of about equal breadth, and slopes downwards 

* OurculionidfiB, vol. 3, p. 246, quofcod bj W. Macleay. Proc. Lin. Soc, New. 
South Wftles, Sydney, 1883, vol. vii., p. 345. 
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towards the blunt unarmed extremity; it is crossed by numerous 
wrinkles, those in the posterior extremity being little defined. It is 
quite footless, three pairs of swellings on the under surface replacing 
the feet. When removed from the wood the grub is found to 'be 
partly rolled up, the hind segments of the body being so bent that the 
head and tail are brought nearly into juxtaposition. 

The Pupa. — In the pupa may be recognised the «nout bent under, 
aild placed against the head and thorax, and the limbs also folded up. 
On the upper surface the segments are all exposed and well diefined, 
the rudimentary widely separated, elytra and wings being folded, and 
passing between the second and third pair of limbs to the under 
surface of the body. The terminal segment of the body bears at its 
extremity two small widely separated blunt spines. All the abdominal 
segments on their posterior border have a few dark-coloured \mr&. 
liength from f to |^ inch according to sex. 

Life History. — ^There is reason to suppose that not less than 
twelve months elapse between the time when the egg of the 
Orthorhinus is deposited in the tree and the development bf this 
into a full-grown beetle. These insects, though rarely met with in 
October, are about during the hottest months of the summer, and it "is 
during the autumn and winter that the larvae feed. It is owing 'to this 
f actj viz., that the destruction of the tree is being effected whilst the 
leaves are off, that their work cannot be noticed until the tree in whi^h 
they have taken up their abode is beyond recovery. 

Habits of allied species. — The comparison of the habits of ihe 
Orthorhinus before us with those of O. Klugii and O* cylindrirostris 
is very interesting. Concerning the former the Hon. A. 0. Macleay 
remarks* : — " At the last meeting of this society I exhibited some 
coleopterous larvae which had been found by Mr. Holroyd to have com- 
mitted very serious havoc amongst his grape vines. 1 also exhibited 
cuttings of the injured plants showing the pith or centre of the branch 
completely eaten away along the entire length o^ the season's wood, 
with, in some cases, the devastation extending into the old wood and 
the roots.' 't We have to add in reference to the latter 0. cylindri- 
rostris. Fab., that its larva is equally destructive to our native yegeta- 
tion. "We have found the otherwise very serviceable timber of the 
scrub-tree Syphnodon bored through and through by it. When adult 
this beetle may be found during the summer months attached to the 
extremities of the branchlets of the shea-oak (GrevilLea robusta) and 
observed to be gnawing through the bark at the base of the young 
leaves, and inflicting injuries which are displayed as ugly scars, which 
are seen to cover the bark, as the branchlet lengthens out ; also on the 
vine and the loquat. 

Again, Mr. Walter Hill, of Eight-Mile Plains, near Brisbane, has 
forwarded a closely allied species of Orthorhinus, which' he observed 
eating, in patches, the green bark of the young wood of the orange. 

• Proc. Lin. Soc, N.S. Wales, vol. vii., p. 344. * 

t The aame insect or one congeneric with it, when in its adnlt state, is known to 
injure the grape vine at Brisbane. Its mode of procedure is a little curious. Just 
prior to the berries turning, or even when they are getting fully ripe, the 
Orthorhinus settles on the foot-stalk of the bunch and gna^-s the surface of it and 
into the subjacent tissue until it is completely ** ring-barked." The nutriment 
wljich the ripening bunch should receive is thus iuteiceptcd and as a consequence 
the grapes wither and dry up. 
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Distribuiion of Orthorhinus. — There are about two dozen species 
beloDging to this genus. These are met with from Tasmania to New 
Guinea and in some of the islands of the Pacific. Australia is, how- 
ever, their head centre, they not having been found in Europe, Asia, or 
America. 

Remedies, — After a tree is once infested with these borers the 
sooner it is rooted up and destroyed the better, and this should be done 
in the spring before any of the adult insects have had time to emerge 
and insert their eggs in the wood of trees which may have hitherto 
escaped their attacks. There may be reason in some cases to anticipate 
the attacks of these beetles, and the grower will then have to consider 
whether the tree, or trees, are of such value as to permit of his adopt- 
ing, without monetary loss, some preventive measure. He might, after 
having well scraped the outer bark with a wire brush, thoroughly 
impregnate its surface with a strong solution of camphor in spirits of 
wine. A brush also might be used for the latter operation. This use 
of camphor in preserving trees from the attacks of boring insects has 
been highly extolled by E. Bobert some twenty years since.* 

Feuit Weevil (Brachypeplus, sp.). 

Description, — This is a small flattish finely pubescent beetle having 
its wing-covers, but partly concealing the abdominal segments. It 
measures about ^ inch in length, is of a general testaceous brown 
colour, with the thorax beneath and the base and apex of the wing- 
covers dark brown, and the centre of the latter organs golden yellow. 
It belongs to the family Nitidulariae, and to the genus Brachypeplus.f 

Hahits, — In the case of peaches, and other stone fruit, this 
beetle enlarges the minutest punctures of other insects, and so finds its 
way to the succulent flesh on which it proceeds to feed. Its attack is 
especially made when the fruit is ripening, a process which its injuries 
unduly hasten prior to their determining the presence of decay. The 
" weevil " most frequently works in conjunction with the " fruit fly." 
Prom small holes in an infected peach the little beetles may be seen to 
emerge one by one as the fruit is handled. The Brachypeplus deposits 
its eggs in the fruit, and its larvsB feed upon the latter until they have 
arrived at an advanced stage of growth. They then enter the ground, 
and just beneath its surface form small smooth-lined cavities in which 
they pass into the nymph, and so on into the beetle phase. Several of 
these oblong chambers occur frequently in one spot, when they may 
be nearly contiguous. 

Almost every fruit grown at Toowoomba is liable to the onslaught 
of this beetle, and especially so the mulberry and the grape. 

It is also injurious to growing maize, usually effecting an entrance 
into the cob when the " silk " has already been gnawn off by cater- 
pillars. 

* Bull. Soc. Ent., France, 1868, p. xcv. 

t Notwithstanding a very detailed examination, it has been found impossible to 
assign to this species of Brachypeplus its position amongst its congeners, as dis- 
tributed by A. Murray {vid. " Monograph of the family Nitidulariee," Trans. Lin. 
Soc. Lond., vol. xxiv., 1864). It is interesting, however, to point out tliat 
amongst the species included in the genus is one, B. orientalis, Murray^ which must 
have somewhat similar habits, and concerning which it is related that it was found 
by Mr. Wallace in the fruit of the Durian, at Sarawate in Borneo. 



i 



83 

Remedies, — We can only suggest: (1) the immediate removal 
from the orchard of all fallen fruit, whether decayed or not, and its 
destruction as soon as possible afterwards, for by such means large 
numbers of insects will be destroyed ; and (2) that no fruit be left 
upon the trees after it has become fully matured. Most of the 
measures, too, already suggested in the case of the Eruit Fly will also 
be found useful when contending with the Fruit Weevil. 

Peach Aphis. 

Of the Aphides reported as being so destructive to peaches in 
the southern colonies, Toowoomba, has at least the black variety. This 
is usually most ^prevalent in the spring of the year, or rather, perhaps 
is more noticeable then than later on, when the foliage is more 
developed. 

Injury Occasioned. — It limits its attacks to the young shoots, and 
as a result of the injury which it occasions — by inserting its rostrum 
into the tissue of the plant, the leaves become imperfectly grown, and 
the secondary shoots, arising from the axils of these, are stunted instead 
of being lengthened out. The green epidermis of the skin in patches, 
too, becomes thickened and of a red colour. Thus it hinders the wood, 
which is to perform such important functions in the ensuing spring, 
from becoming developed. The occurrence of this pest at Toowoomba 
and at Brisbane may suggest the possibility of its becoming as destruc- 
tive to the peach tree here as it has proved itself to be in other colonies, 
as we see from the following testimonies : — Mr. W. C. Williams, 
Forester in charge of the North-eastern District of Victoria, in giving 
evidence before the Royal Commission on Yegetable Products, stated 
that about eleven years ago the peach trees were so prolific in his 
district that people fed pigs on their fruit, whilst now, owing to the 
occurrence of blight (aphis) amongst them, there was ** not a peach in 
the district except where a stone had fallen."* 

Again, Mr. Greorge Neilson, Curator of the Royal Horticultural 
Society's Gardens, Melbourne, during his examination before the same 
committee, stated that it had been a difficulty for the last twenty years 
to cultivate the peach at all in some districts of Victoria on account of 
"this pest of the aphis,'* and he added : " It is attacked by two; the 
black one is the present scourge. Immediately we get rid of the black 
one, we have the green one, which is ten times worse. ... It 
destroys the flowers, and consequently the fruit."f 

Description. — The peach aphis generally resembles that of the plum 
{see " Plum"), although it measures somewhat less than does that in sect. 
In both, the adult viviparous females are of a dark brown — almost 
black — colour, and glossy. The young insects are very light yellowish- 
brown, with the eyes and nectaries black, and therefore well defined. 
The swellings which mark the site whence spring the organs of flight 
in the viviparous winged females are of a light green tint. 

Bemedies. — ^Balfour states that " Aphides are readily destroyed 
by water charged with metallic iron." J Unfortunately, however, he 
does not give any directions for preparing so useful a fluid, nor is it 

* " Royal Commission on Vegetable Products." Third progress report, page 
106. Victoria, Nov., 1886. 
t Op. eit., p. 121. 
J " The Agricultural Pests of India," p. 24. London, 1887. 



84 

dear Vnat is the meaning of such a curious assertion. Professor C. V. 
Siley, referring to remedies available in contending with the cabbage 
aphis, and therefore useful in destroying other aphides as well, states 

• as follows : — " The remedy of fumigation with tobacco smoke, as recom- 
mended by Eitch, Curtis, Thomas, and others is impracticable on a 
large scale, and applications of soot, ashes, lime, and washes of tobacco- 
water and other materials seem ineffectual. Strong Whale Oil Soap 
Solution, indeed, seems to be the only remedy so far tried which affords 
any satisfaction. This is highly recommended by Professor W. R. 

rLaaenby, formerly of the Horticultural Department of Cornell 
University. Taschenberg (Naturges. d. wirbelfosen Thiere), recom- 

 mends sprinkling with soapsuds treated with Quassia, and also the use 
of a decoction of fresh Walnut Leaves. Here again i;he • TyretMnm 
infusion will destroy a large number of the insects which w^rk in such 
exposed situations that they can be easily reached by a spray. (Vid. 
Appendix), but the Kerosene Emulsion Yf ill prove more satisfactory 

• than any of the other insecticides mentioned."* 

Note.— "We may appropriately include here the following informa- 
tion' relating to the preparation of the Kerosene Kmulsion as given 
by Hubbard in the American Entomologist, \ premising that this is the 
formula which he found — after repeated experiment— was most satis- 
factory for the purpose — viz., kerosene, 2 gallons, or 67 per cent; 
•common soap or whale-oil soap, \ pound ; water, 1 gallon — these two 
last substances amounting to 33 per cent. " Heat the solution of soap 
and add it boiling hot to the kerosene. Churn the mixture by means 
of a f orce-*pump with spray nozzle {Le,, garden syringe) for five or ten 
minutes. The emulsion, if perfect, forms a cream, which thickens 

• on cooling, and should adhere without oiliness to the surface of glass. 
Dilute, before using, one part of the emulsion with nine parts of cold 

'Water. The above formula gives 3 gallons of emulsion, and makes, 
when diluted, 30 gallons of wash. The kerosene and soap mixture, 
especially when the latter is warmed, forms upon very moderate 
agitation, an apparent union, but the mixture is not stable and 
' separates on standing or when cooled, or diluted by the addition of 
•water. A proper emulsion is obtained only on violent agitation. It is 
formed not gradually but suddenly — in short, to use a familiar phrase, 
^ it: comes like butter.' The time required in churning depends some- 
what upon the violence of the agitation, but still more upon the 
temperature, which need not be above blood heat." J In making the 
emulsion, milk may be substituted for the soap. Dr. M. S. Barnard, an 
assistant to Prof. Hiley, states on this subject that, "An emulsion 
resembling butter can be produced in a few minutes by churning with 
a force pump, 2 pints of kerosene and 1 pint of sour milk in a pail. 

• ** Report of the Entomologist," "Department of Agriculture, U.S.A., Wash- 
ingtoD, 1884, p. 319 j quoted also in Gardener's ChronicUy June 6, 1885. 

t Mr. A. F. Spawn has stated, on November 17, 1886, that " fruit growers 

• came to the • conclusion, at the last convention of the California Fruit Q-rowers' 
Association, held two years previously, that I attended, that it was useless to mate 
any mixture with kerosene oil to overcome the difficulty of insect peste, and they 

> recommended it to be abandoned entirely." Royal Commission on Vegetable- Pro- 
tluets, Fourth Progress Report, Victoria, 1887, p. 11. We have italicised the word 
•^-mixture," since failure may have resulted from the kerosene not being properly 
emulsified, a condition on which the advocates of kerosene emulsion lay the utmost 
stress. 

X GardenerVCfhroniole, June 20, 1885, p. 786. 
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Liquids being about blood heat. Dilute 12 parte of water to 1 paort of 
emulsion."* These fluids, of course, must be distributed by means of 
a spray or cyclone nozzle.f {Vid, Appendix.) [Kerosene* oil alone, . 
or when applied in an unemulsified condition, will kill moi^jt trees.] 

Hafe of Increase, — During this inquiry the question* has been of ten 
asked as to where Aphides have come from, which have apparently 
suddenly appeared in largo numbers in comparatively isolated spots. 
In the first place, the means possible whereby a single aphis, capable of 
producing its kind, can be conveyed from one plant to another growing 
even at some remote spot, are numerous enough. Then all that is 
required is the inherent prolific capabilities of the aphis itself, due 
regard being taken of the fact that this insect produces its kind for • 
th« most part agamogenetically. The following particuUirswill explain 
these statements : — " In the Aphides, ova deposited by the impregnated 
females in the autumn are hatched in the spring, aqd give rise to 
forms which are very generally wingless, and bring forth living young. 
These may be. either winged or wingless, and are also viviparous.. The 
number of successive viviparous broods thus produced has no certain 
limit ; but, so far as our present knowledge goe?, is controlled only •. 
by temperature and by the supply of food. Aphides kept in a warm 
room and well supplied with nourishment have continued to propagate 
for four years.'* J The rapidity with which generation succeeds 
generation may be inferred from the fact that on examining a ., 
viviparous female not only can one see within it the young unborn: 
insects, but even within the latter themselves the members- of a . 
succeeding generation. 

The simple statement of the few experiments which Charles . 
Bonnet (*^ Traiti d* Insect ologie ; ou. Observations sur les Fuceronsy 
pp. 28-38, Ire Partie, 18 mo, Paris, 1745), made "has sufficjed," as .: 
liOULs Figuier remarks, "To show how rapid is the multiplication, 
of Aphides." A single female produces generally 90 young ones ; at 
the. second generation these 90 produce 8,100; these give a third 
generation which amounts to 729,000 insects ; these in their turn : 
become 65,610,000 ; the fifth generation, consisting of 590,490,000, 
will vield a progeny of 58,142,100,000; at the seventh we shall thus 
have 4,782,789,000,000; and the eigbth will give 4 4^1, 46 1,0 10,000,000. 
This immense number increases innumerably when there ar© eleven i 

generations in the space of the year. Fortunately a great: many 

1 1 1 1  I I III  I I II . * 

• Oardener's Chronicle^ June 27, 1885, p. 813. 

+ Kerosene ^Emulsions. — Failure in forming a stable emulsion is due, in most 
cases, to insufficient agitation of the mixture. The emulsion can be very quickly 
and easily made by using a good force-pump, so constructed that it can be inserted > 
directly into the liquid, which must be kept in a constant and vicdent agitation by  
forcing it through some form of spray nozzle {vide Appendix) back into the same 
receptacle* A pump otherwise good is less adapted to forming an emulsion if, 
instead of being inserted directly into the pail, it has a largo and long supply tube, 
in passing through which the liquids are comparatively quiescent and consequently 
have a tendency to separate. Another frequent cause of failure is the attempt to 
form an emulsion by churning together a small quantity of kerosene and a large 
quantity of diluent. Only a very unstable union can be effected by this means. 
The very essence of the proteas requires that the oil shall be broken down by driving 
into union with it a smaller, or at most an equal, quantity of the emulsifying 
solution, after which, if a genuine emulsion is formed, it may be diluted ad libiium 
with water. — C. V. Rileif, United States JEntomologi:jt. 

X Uusley, " On the Agamic Reproduction and Morphology of Aphis." Tran^. 
Lin, Soc, Lond., 1857, quoted in "The Anatomy of Invertebrated Animals," p. 447. 
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camiTorous insects wage fierce war against the plant lice and destroy 
immense numbers of them."* On the setting in of cold weather, or 
apparently on the failure of nourishment alone, in some cases males 
and females are produced by viviparous forms (Huxley). These lay 
eggs or not ; for, as Lichtenstein has remarked, there are two groups 
of Aphides, one annual, passing the winter in the egg state, and the 
other perennial, lying torpid through the winter, and capable of 
resisting any amount of cold ; but the first class is by far the most 
numerous.t 

JSelation of Ants to Aphides. — A witness during his examination 
by the members of the Eoyal Commission on Vegetable Products, 
Victoria, on being asked the question, " Do you think that ants have 
anything to do with it ?" (i.e. — an injury which the peach trees were 
sulEering from, and which had been attributed to the attacks of 
aphides), replied, " I wish I had a few broods more. Ants are mere 
scavengers ;" and again,-on being asked, " Do you think the ants have 
anything to do with bringing the aphis ?" stated " No ; they destroy 
the Aphis." J From this we may conclude that some importance is 
attached to the relation which subsists between Ants and Aphides, 
and that very erroneous opinions are disseminated concerning this 
subject. The former of these conclusions might also have been arrived 
at from the consideration that the so-called Black Aphis of the peach, 
with which we are now immediately concerned, is, whilst it lives on 
the young shoot of that plant, as we have often observed at Brisbane, 
constantly accompanied both night and day by a very small dark- 
coloured, active, stinging ant — a species of Lasius. "We will, there- 
fore, briefly state what is the actual nature of this relation. Aphides 
habitually discharge, as a residuum of undigested food, through their 
anal apertures, a sweet fluid, popularly known as "honey-dew." Ants, 
as well as some other insects, are very fond of this, some species 
almost entirely subsisting upon it ; and this food material is obtained 
by them from 'the surface or the leaves on which it naturally occurs, 
or, in other cases, the aphides are provoked to discharge it by ants 
which attend them, and which in order to promote this action stroke 
these plant-lice with their antenn».§ From this habit has arisen an 
interdependance between these insects, for the ants never destroy the 
aphides, but protect them from the attacks of numerous aphis-eating 
insects and also from the visitations of other ants ; the latter not only 
belonging to species differing from that one which they themselves 
typify, but also being such as are of the same species but members of 
otner ant communities; and this protection is even carried to the 
extent of erecting covered ways under which the aphides may progress 
and feed. II The solicitude wnich the ants exercise over the aphides 
extends, too, still further. One phase in the life history of many 
aphides is passed beneath the surface of the ground, and during its 
existence those insects are beholden to the roots of plants — not neces- 
sarily to those of the one on which they have been previously feeding— 
for sustenance. Now, M. Lichtenstein, of Montpellier, has observed 
with reference to an aphis, Shizoneura venusta (Passerinl), that it 

• 7%e Insect World, p. 122. 

t Vid. " Comptes Eendus, 1880," xo., pp. 80 and 81. 

t Vid. Third Progress Report, 1886, p. 122. 

§ Cf. Huber, " Les Fourmis Indigenes," Oen^vo, 1861, p. 162. 

II Cf, Huber, Op cit., p. 172. 
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arrives — from whence he was unable to state — at the collar of the root 

of two species of Setaria, and that there, feeble and incapable of 

undertaking a subterranean journey, it awaits the advent of some 

friend which will enable it to attain the roots of these grasses, on 

vFliich it is to deposit its progeny. It does not wait long ; the first 

ant which passes stops, examines the plant-louse and runs off to tell 

its companions of what it has found. Quickly about half-a-dozen 

ants arrive and commence to tear ofE the wings or the Aphid, to which 

operation it offers no resistance ; whilst at the same time they excavate 

vvitli unusual rapidity, as an easy approach, a small tunnel ijito which 

the Schizoneura enters, and this conducts it straight to a root of the 

Setaria, on which it fixes. About it a small recess is then made by 

these intelligent protectors which sedulously surround the insect, 

whilst they themselves are recompensed by the sweet juice with which 

it and its progeny furnishes them. All the aphides in this phase have 

the wings torn off. . . . But, if the plant-lice on Arrival at the 

roots are powerfully assisted by the ants to the detriment of their 

wings, in the next phase of their existence, when they abandon the 

roots and disport themselves on the branches of trees, they are much 

more so, for when then these subterranean aphides, preparatory to 

this mode of life, take on their wings, the ants open out for them a 

way by means of which they can gain the exterior.* 

. These observations of Lichten stein received confirmation from 

what Sir J. Lubbock noticed independently in England. "Within an 

ant's nest, which he was preserving for the purpose of stu(^ing the 

inmates which it contained, he found some eggs which he proved to be 

those of aphides. These eggs the ants treated " exactly as if they 

were their own, guarding and tending them with the utmost care,'* 

and when brought near an ants' nest they were carried inside and 

afterwards hatched into young plant-lice. Concerning them this 

eminent observer remarks, " Wh'en my eggs hatched I naturally 

thought that the Aphides belonged to one of the species usually found 

on the roots of plants in the nests of Lasiusjlavus. To my surprise, 

however, the young creatures made the best of their way out or the 

nest, and indeed were sometimes brought out by the ants themselves. 

In vain I tried them with roots of grass, &c.; they wandered uneasily 

about and eventually died. Moreover they did not in any way resemble 

the subterranean species. In 1878 I again attempted to rear these 

young Aphides ; but though I hatched a great many eggs, I did not 

succeed. This year, however, I have been more fortunate. The eggs 

commenced to hatch the first week in March. Near one of my nests 

of Lasius flavue, in which I had placed some of the eggs in question, 

was a glass containing living specimens of several species of plants 

commonly found on or around ants' nests. To these some of the 

young Aphides were brought by the ants. Shortly afterwards I 

observed on a plant of daisy, in the axils of the leaves, some small 

Aphides, very much resembling those from the nest, though we had 

not actually traced them continuously. They seemed thriving, and 

remained stationary on the daisy. Moreover, whether they had 

sprung from the black eggs or not the ants evidently valued them, for 

they built up a wall of earth round and over them. So things 

* Annales de la Societe Entomologique de France, 5 serie, tdme x., 1880 
Bulletin, p. ciii. Trans, 
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remained throughout the summer ; but on the 9th October I fouai 
that the Aphides had laid some eggs exactly resembling those found 
in the ants' nests ; and on examining daisy plants from outside, I 
found on many of them similar Aphides, and more or less of the same 

eggs. Our ants may not perhaps lay up food for 

the winter,* but they do more, for they keep during six months the 
eggs which will enable them to procure food during the following 
Bummer/'t 

SCALE JJ5JSECTS. 

(1) Black So alb {Lecanium oleai). 

This pest is occasionally met with on the peach tree at Toowoomba, 
and two instances of its occurrence came under our notice — one in 
Mr. Gregory's garden near Paradise Estate, and another along the 
road which extends from Mount Pleasant to Mr. C. Hartmann's 
nursery. As in the case of other trees this Lecanium is accompanied 
on the peach tree also, by a conspicuous development of sooty 
matter or "fumagine." 

Description. — {Fid. " Scale Insects on Orange — Black Scale," p. 
124). 

Bemedies.-^^There can be no doubt that if this scale inseet 
developed extensively a taste for the peach it would become rvwy 
destructive indeed. In the case of isolated trees subject to its attack 
the better method would be to eradicate and burn them ; fiuling this 
those means should be resorted to which are recommended in referring 
to its occurrence on the orange (vid, " Black Scale— Orange "). 

ISToTB. — As the reader may not be in possession of one or other of the few 
works which deal with the CoccidsB, the consideration of the following facts 
concerning them may lead to the better comprehension of their habits and 
nature. This family Coccidse is a division of the order of insects known as 
Homoptera, an order which contains the Cicadas, the Leaf Hoppers, and the 
Aphides or Plant Lice. It includes the Scale Insects proper, the Mealy 
Bags and some other of their allies, and there is therefore a great variety oi 
forni displayed in the different insects comprised in the family. Eyea 
individually the variations in these insects at different stages of their exist- 
ence are equal to those which in other insects would serve to characterise 
distinct families. They may, however, be said to have this in common — 
vi7., the wingless condition of the females, and in the males the wings 
reduced to a single pair, the hind ones being represented by hair-bearing 
balancers, and the absence of organs with which to procure food. 

This variety of form, however, enables the Coocidee to be classed in 
several well-marked sub-families, of which the following will come under our 
ccmsideration. 

The DiaspidineBy which are Cocfidse covered by a scale composed in part • 
of molted skins, and in part of a distinct secretion of the insect. 

The LecanidincB. — Coccidse, cither naked or enclosed in shields of 
secretion; or «imply covered witti waxy calcareous or filamentary material ; 
most of the females after impregnation taking on a different form> and once 
fixed remaining so for the rest of their lives, altliougli while growing they 
retain the power of movincf under certain circumstances. Lower lip 
l-jointed; extremity aimply divided ; anal plates prcscut. 

. * Of course, this remark does not apply, as wo have elsewhere shown, to Aus- 
tralian FormieidfiB. 

t "Observations on Ants, Bei 8, and Wasps." Jouru. Liun. Sol;., Loud., vol. 
XV., No. 83, pp. 182-4. June 17, 1880. 
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CoccidincB, — Females keeping the fonn"of the body with segments 
distinct and retaining through life the power of motion. Kaked or covered 
more or less with a waxy whitish excretion, filamentary or more or less 
spumous. Lower lip many- jointed, and extremity divided into two lobes» 
each furnished with a long bristle ; no anal lobes. 

The following description of the changes undergone by the Eed Orange 
Scale (Aspidiatus coccineus) may serve to illustrate the character of the 
metamorphoses of these insects, though even they are subject to much 
variation. In this Aspidiotus the newly hatched scale insect is oval in out- 
line, much flattened, furnished with six legs, a pair of antennsB, and an 
apparatus for sucking the juices of plants. It is at this time but a mere 
speck but very active, and, with the aid of a lense, may be detected crawling 
over the leaves or bark of an infested tree. After a few hours the young 
scale insect settles stationary in one place, and from its body there exude 
threads of wax until the whole insect is completely covered with a cottony . 
investment. This may be in a day, or may even take six for its accomplish^ 
ment. The mass of fibres thus formed gets blown away by the ^ind and 
the young scale meanwhile secretes a pellicle or body skin which is shed when 
the bark louse is generally, in the ease of the female, about one-third of the 
age at which it is sufficiently developed to lay eggs, and in that of the male • 
at about half of the time intervening between theliatching of the egg and 
the . emergence of the winged insect. At the time of this first molt the 
scale insect undergoes important changes. With this skin are shed both 
the legs and the antexmae, the Aspidiotus thus becoming a degraded grub- 
like creature with no organs of locomotion. The mouth, however, is still in 
a highly developed state. It is terminated by a thread-like organ, which is 
frequently much longer than the body of the insect, and is composed of four 
delicate hair-like bristlesi By means of this organ the insect is firmly 
attached to the plant and draws its nourishment therefrom. Up to this 
stage the development of the sexes is identical. They then both agam change 
their skins. This second and last molt of the female takes place when she . 
is about twice as old as when the first molt occurred. The second cast skin 
is joined to the first, and with it forms a part of the scale which covers the 
body of the insect. These two skins, however, form but a small part of the 
scale which is composed for the greater part of material excreted subsequent 
to the second molt. The second molt of the male takes place at the same 
time as that of the female, but in its case after the skin is shed it appears as 
a pupa, and so differs greatly from the female. From this pupa, in a few 
days only, there emerges a winged insect, which is competent to perform 
the office of impregnation, for shortly after this last event the female 
commences to increase in size and becomes distended with eggs. These eggs 
are gradually deposited, and remain between the insect and the bark of 
the tree on which it is fixed.* Meanwhile the insect itself diminishes in size 
until it is quite shrivelled up and the scale itself is filled with eggs, which 
are the dust-like matter observed in removing an adult scale from the tree 
to which it is affixed. f 

White Scale {Diaspis Amygdali, sp. nov.). 

Although this scale was not met with at Toowoomba, it is. not 
improbable that.it will be found there, sooner or later, since its 
existence at Brisbane is beyond all question. We have observed it, 
too, at Sydney. 

At first its presence is betrayed by small white spots or patches on 
the bark of the smaller branches ; but as the insect increases these soon 

* lu the case of many Coccidse, however, the male insect never having been 
observed, the eggs or young, as the case may be, are produced parthenogenetically 
through many generations. 

t This account of tlic metamorphosis of Aspidiotus coccineus is, in a condensed 
form, that given by Com stock in his elaborate paper on ^cale lusects, contained in 
the report of the United States Entomologist for 1880. 
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become in many places confluent, and the individual scales overlap one 
another, are contorted by being squeezed closely together, or even 
appear to lie one over the other.* As it will occur quite up to the 
tips of the branches, the complete destruction of any tree subjected 
to the attack of the peach scale, and owing to it, is only a matter of 
time. When already in patches on the branchlets prior to the forma- 
tion of leaves and fruit, in early spring, it does not hinder their 
formation ; the leaves are green as usual, the fruit sets, but is soon 
retarded in its growth and shrivels up. 

The following is a description of this insect :— 

Female scale, — The scale of the female is snowy white in colour 
with the exuviae (skins thrown off at the first and second moulting) 
brownish yellow. It is convex or very much swollen, broadly ovate in 
shape, and of a delicate texture. The highest point underlying the 
exuviae is towards one side, so that these often appear to be lateral. 
The sides of the scale are somewhat compressed, but there are no signs 
of the existence of a jcentral keel. Length about 2 mm. (3*3 inches). 

Female, — The body of the female is of an orange red colour, 
about 7/5 inch in length — average length of four specimens, '0039375 
inch. The last segment presents the following characters : — There are 
five groups of spinnerets. These are very distinct, and of them the 
anterior lateral is more elongated in shape than the other groups, being 
anteriorly drawn out. The central group contains from nine to six- 
teen spinnerets, or an average of thirteen in five individuals ; the 
anterior laterals from twenty to thirty-two, or an average of twenty- 
seven in six individuals; the posterior laterals from twenty-two to 
thirty-two, or an average of twenty-eight in seven individuals. There 
are three pairs of lohes. These are plain and non-striated. The 
median pair are truncated or very obtuse at the tips, and have crenated 
or coarsely- toothed boders ; their inner edges are somewhat excavated. 
They are not approximated at the base, or meet at a very open angle, 
the intervening space thus formed containing two small spines. The 
second lobe on each side is lanceolate — obtuse and incised, the anterior 
lobules being by far the smaller. The third lobe is also deeply incised, 
but the obtuse wedge-shaped lobules are sub-equal. Beyond the third 
lobe on either side, and between it and the penultimate body-segment, 
are two groups of smaller irregularly sized chitinous teeth, each con- 
sisting of about five members. 

The Plates are simple and spiniform (the tips of the dorsal and 
ventral plates being often directed differently, sometimes give the 
appearance of a single distally branched plate), two — a ventral and 
a dorsal one — arising from the anterior side of the base of each lobe, 
two — also dorsal and ventral — occurring halfway between the meson 
and penultimate segment, and four or five nearer it. The dorsal and 
ventral spines are usually of similar shape. 

Scale of Male. — The scale of the male is very small, elongated, 
narrow, of nearly equal breadth— being just three times as long as 
broad. The exact measurements are — length, '04875" ; breadth, '01625". 
It is very obscurely carinated, the carinae being obliterated with age. 
The larval skin is brownish yellow, remainder of scale snowy white. 

* Some of these spots present a more finely chaffy appearance — this is "where the 
male scale insects occur crowded together. 
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Male, — Not seen. 

i«nj^.— The young larv®, of little more than yj^ inch in length, 
are of a light pink colour. They hatch from the eggs whilst still 
beneath the parent scale, they extend beyond it in every direction, 
and, taking up their position side by side, completely cover the surface 
of the bark. They very soon, usually after a few hours, form scales of 
tbeir own, and, though still able to move about, are completely covered. 
At this time they may be easily blown from their attachment, and so 
get from one branch on to another, and, perhaps, from tree to tree. 
After a few more hours they emit from the surfaces of their scales 
each a few relatively stout fibres, which curl up. The colony is thus 
covered by a loose investment, which, whilst protecting the young 
scales from insect enemies, serves further to aid in their dissemination — 
for these curled hairs readily adhere to other insects' legs. 

JS'aiural Increase. — Our observation has not been sufficiently 
extended to enable us to record the average time which elapses between 
the birth of an individual peach-scale insect and the deposition of its 
eggs, and so we cannot state the number of broods in a year. It would 
seem, however, that these succeed one another with rapidity throughout 
the summer months, but that especially in the Brisbane latitude there 
is little or no increase during the winter months, for in August we 
were not able to defect a single young peach-scale. Their individual 
powers of procreation may be judged from the fact that forty-nine 
eggs were counted within the boay of a single insect. 

Natural Enemies. — That the peach scale is greatly kept under by 
natural enemies may be gathered from the fact that in some instances 
we have noticed that quite 80 per cent, have small round holes in their 
coverings, an unmistakable sign that they have been subject to the 
attacks of hymenopterous parasites. 

Bemedies. — In adopting any remedy it must borne in mind that 
the insect and its eggs are protected by a hard shield or scale which 
is impervious to most fluid substances, and not acted upon by washes 
made solely from alkalies or such other bodies — in solution — the use 
of which would not of themselves destroy the tree at the same time 
with the insects. Kerosene, however, by reason of its penetrating 
power can reach this scale, but this fluid when used by itself w^ill, 
under many circumstances, kill the tree. It should therefore be diluted. 
This is done by emulsifying it {vide p. 84) with soap solution or milk. 
The emulsion thus obtained must be used with the ordinary precautions 
(vide p. 84) and applied, either by means of a brush or spray producer 
(vide Appendix) to every portion of the peach tree affected. The best 
season for its application is winter, or when the leaves are off the tree, 
at which time also the insects are inflated with eggs. Opportunities, 
too, for using it should be sought when there is little likelihood of rain 
occurring to immediately wash it off, or when the sun is not so bright as 
to cause the kerosene in the emulsion to injure the tree. In order to 
diminish the cost of treatment and to facilitate operations generally, 
it were advisable to prune the tree as a preliminary measure— the 
clippings being destroyed by fire. — :(Vtde also " Use of Resin Com- 
pound," p 40.) 

It is for the consideration of the fruit-grower to decide whether 
he would not under some circumstances be justified in at once rooting up 
an affected tree and afterwards destroying the scale together with it, 
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whicli he will be influenced in doing by the fact that the peach is a rapid 
grower and comes also early into bearing. The general adoption, how- 
ever, of this extreme measure should alone be decided after considera- 
tion of the age of the tree which is attacked ; the extent to which the 
pest is present ; and the specific value of the fruit which it is in the 
habit of yielding, and the facility or otherwise with which it can be 
replaced by an equally valuable tree. 

Other Peach Scales, — As far as observations have been carried, this 
Diaspis confines its depredations to peach trees. Mr. W. M. Maskcll 
("Scale Insects." Wellington, 1887, p. 52) mentions the fact of the 
peach tree in New Zealand being attacked by the common apple scale 
Mytilaspis pomorum, a very different insect, and Professor T. Kirk 
("Emit Blights and Diseases of Emit Trees." Eeprint Brisbane, 
1886, p. 41) who had previously made the same observation regarding 
it, adds, " In Auckhind the native sandalwood scale is attacking the 
peach amongst other fruit trees," We are not aware that any scale 
insects other than these have been anywhere noticed as occurring on 
the peach tree, nor that the fact of a scale insect attacking the peach 
in Australia has been previously recorded. 

We have compared this peach Diaspis with the common rose scale 
Diaspis Eos® (Sandberg), with Diaspis Boisduvali (Signoret) , and with 
the description* of Chionaspis furfaceus (Fiich), from all of which, 
though allied to the last mentioned, it abundantly differs. 

The Betobia Mite. 

Those leaves of the peach treef which are spotted by the 
Uromyces fungus, and less frequently those which are not affected in 
this way, are infested with numerous small scarlet mites of far smaller 
size than are the Tetranychus mites (red spider). These are most 
commonly found congregated on or around the small clusters of fungus 
on the under surface of the leaves. These minute acari are scarcely 
visible to the naked eye, and would escape observation were it not for 
the conspicuous colour of the adults. They are found on the leaves 
in all their different stages, viz., eggs, six-legged larvae and eight- 
legged adults. Like the red spider, they live at the expense of the 
sap in the leaves, which they imbibe with their snouts, directly from 
its tissue, or indirectly from the parasitic Uromyces which have pre- 
viously been developed at its expense. These acari belong to the 
second section of the Trombidiiuae and to Koch's genus Bryobia. The 
following are the characters which they exhibit when adult : — 

Description, — Viewed from above, their snouts appear triangular. 
On either side of the mouth beneath is a stout three- jointed palp, 
ending in a minute pincer-like organ. The second joint of this organ 
is the longest and thickest. The limbs appear to be- seven- jointed, J 
and terminate in two curved divergent claws, and a fe'w hairs ending 
in little globules, a single hair far exceeding the others in length. 
The legs of the anterior pair are a little longer than the others. 
There is a wide interval between the anterior and posterior two pairs 

* " Report of the Commissioner of Agriculture," Washington, li^SO, Report 
of the Entomologist, p. 315-16. 

t Investigation has vol yet shown whether or not this is also so in the case of 
the Almond. 

:t J- e.j including the last claw-bearing joint wliick is yery small. 



93 

of legs, and tliis interval is traversed on the back of the mite by two 
transverse lines the anterior of which is connected with an oblique 

• and longitudinal line on either side. On each side of this intervening 
portion, and about half-way between the second and third pairs of legs, 
are two "eye-spots," immediately posterior to which is a small tubercle 
bearing a feather-like body. Tliere are five other similarly furnished 
tubercles situated on the back on each side of the body. These have 
the following disposition : There is one opposite and posterior to the 
origin of each of the third and fourth pair of legs, and there are three 
on each side, just within the margin of the body at equal distances 
apart, posterior to the hind legs. Length from tip of snout to 
posterior border '0010635 inch, greatest breadth (between second and 
third pair of legs) '0014889 inch. 

It is interesting to learn that a Bryobia mite has been previously 
' recorded as infesting peach trees in Australia. This interesting fa^ct 
having already been announced by that well-known and careful observer 
of the enemies of economic plants, Mr. Frazer S. Crawford.* This 
authority has identified his insect with the Bryobia speciosa of Koch,t 
but on what grounds does not appear. The original description of 
this species is not accessible, but the figure given by Kocn which 
accompanies it is reproduced by Andrew Murray, J and with this 
representation Mr. Crawford's figures do not agree. The present 
species differs from either Koch's or Crawford's Bryobia, as far as 
can be learnt from an inspection of their figures of these acari. 

Mr. Crawford {L.e.) states concerning his Bryobia mite as 
follows : — ** The stone fruits on the plains, and especially the almond, 

• are very subject to the attacks of a mite belonging to the genus 
Bryobia (Koch), and apparently the same as his speciosa. They are 
often to be found in great numbers clustered round the young snoots, 
especially at the forks, to which they give a pinkish grey colour, 
caused by the mixture of the white of the moulten skins, the red of 
the eggs, the pink of the young, and dirty green of the mature mites, 
all huddled together." 

Remedies, — No remedies have been tried with a view to the 
destruction of the South Australian or Queensland Bryobia mites, but 
Mr. Crawford, having doubtless in view the known effects which 
sulphur has on acari, makes the following suggestion: — "A simple 
dusting with flour of sulphur will probably kill them. If a little 
common flour is added, it will improve its adhesiveness. Burford's 
soap and sulphur compound would likewise be an excellent remedy. 
The mites would in all probability be killed before their eggs, but the 
young ones in hatching woull not survive the contact with sulphur if 
any be left on the tree." — L.c. 

Sabifs.'-^M^T, Crawford remarks that in South Australia his 
Bryobia is found not only on the almond but on the apple and plum 
trees also. The Queensland mite has been found on tne peach tree 
and also on the grape vine. In South Australia it does not seem 
that it accompanies any diseased condition of the trees which it infests, 
but in this colony, though not invariably so, the same Bryobia mite is 

• "Report on the Fusicladiums, &c." 'Adelaide, 1886, p. 49, pi. It., f. 20 
 Of h, Cy dj e. 

t tlbersieht, p. 61. 

J " Economic Entomology, Aptera." Lond. n.d., p. 118. 
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found in the case of the peach, on those leaves especially which are 
being injured by the presence of the TJromyces fungus, and in that of 
the vine on those whose tissues already support another fungus — ^viz., 
Helminthosporium viticolum, {Sac). 

Connection between the Bryohia mite and the Vromyces fungus. — As 
much has been written concerning the relation existing between para- 
sitic acari and fungi when concomitant on the same plant, it may be 
interesting to consider whether or not the Bryobia mite is responsible 
for the presence of the Urom} ces fungus. The following facts sup- 
port a negative conclusion in this matter :— The mite or a close ally of 
it exists, on peach trees, occasionally in this colony, and as far as yet 
observed in South Australia, without being accompanied on the leaf by 
a parasitic fungus. When otherwise the Bryobia cannot be said to be 
invariably associated with the same fungus, as it is present with one 
fungus (Uromyces) on the peach, and with a different one (Helmin- 
thosporium) on the vine. Its occurrence on trees cannot in these cases 
determine the presence of either the Uromyces or the Helmintho- 
sporium, as fungi living on its rejected food material, since these fungi 
are rooted and nourished in the cell substance of the leaf beneath its 
surface, and therefore have quite a different habit from those which are 
included in the condition described as "fumagine."* 

The Eed Spideb (Tetranychus) . 

This pest is very common in some seasons on peach trees in 
Brisbane, and was also observed at Toowoomba. 

Symptoms. — The peach leaf presents the following appearances : 
The two sides of the leaf instead of extending outwards in one 
plane meet at an open angle, and there are irregular transverse 
wrinkles commencing at the midrib where also they are more pro- 
nounced. The under surface of the leaf is suffused with a white 
coloured tinge finely speckled with green. The upper surface is 
clouded with different shades of yellow. This last colour may eventually 
occupy the whole surface of the leaf or the latter may be mottled with 
light green, coppery red, and yellow. On the under surface, on either 
side of the midrib especially, will be noticed minute acari or mites. 
These are of different ages. The little spherical eggs scarcely exceeding 
•aJ-Q inch in diameter with their pearl-like lustre, the colourless six- 
footed young, and the eight-footed scarlet-hued adults, these are 
all there. Amongst them, also, will be noticed numerous threads of 
fine silk stretched from point to point, for the Red Spider is a spinning 

*  '  '   .III -■■-■■■ ^ -■■■■■ I .1 ^   ■■__■■■ .   — » I  - . - — — .1 I  . I   

• As bearing on the question concerning the relation between insects and 
fungi simultaneously present on plants, it may be pointed out that W. Q-. Smith 
has arrived at the conclusion, after examination of a large number of Aphides found 
feeding in potatoes affected with Peronospora infestans, that this notorious potato 
disease may occasionally result from the presence of these insects. In the Gardener's 
Chronicle, 1876, April 8th (p. 474, f. 88), this great authority on fungus diseases of 
plants, has given a magnified representation of one of the legs of a potato-apliis in 
which are exhibited the spawn threads of the fungus, not only traversing the limb 
itself, but actually emerging through its walls ar.d developing fruit — the antheridia 
and oogonia. It does not follow, therefore, that in giving rise to the potato disease, 
a quite possible event as it appears, the aphis will do so through the agency of its 
rostrum or suctorial apparatus. In other words, an insect may injure a plant 
whilst feeding upon it without originating a fungus disease. In dealing with the 
Diseases of the Vine we, too, have mentioned the occurrence of spores of Helmin- 
thosporium within the body of an Acarus. {Vid, " Ghrape Tine," p. 160.) 
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mite, and also tbe skins which are cast off in process of development. 
The discolouration of the leaf is due to their mode of feeding — this is 
by eating their way into the leaf with their nipping (pincerlike) 
maxillary organs, and theu plunging in their barbed sucker and so 
extracting the juice. The mites although they are most plentiful on 
the lower surfaces of the leaTes are great wanderers also, and in their 
migrations find their way on to the stems and bark. The adult Red 
Spiders measure about -^^ inch in length. 

The Red Spider is so well known and generally referred to in 
works relatmg to horticulture or economic entomology that it is 
scarcely necessary to give a detailed description of it. 

Remedies. — In Andrew Murray's "Economic Entomology, 
Aptera,'* p. 99, the following passage relating to this subject occurs : 
— '* The remedies that have been found by our horticulturists most 
effectual against such enemies as the red spider are various pre- 
parations of soap, sulphur, and quassia water ; sulphur being the 
active principle and most efficient agent. Gishurst Compound, 
Veitch's Chelsea Blight Composition, are all good. Sulphur in any 
form seems potent. Mixed with soap, as is done in Gishupst Com- 
pound, and applied to the leaves by the syringe, it is also very useful. 
Even plain soap and water is said to be an effectual remedy if it reaches 
the insect. A quarter of a pound of soft soap whisked until it has 
become dissolved, is to be applied with the syringe so as thoroughly to 
wet the leaves; but in watering and bathing the leaves we must 
remember that if we content ourselves with watering the upper sides 
of the leaves we have done nothing, because the mites remain very 
quiet during the operation, and in perfect security on the lower side. 
It is necessary, to secure success, to use a bent syringe to send the 
water upwards, and to wet the under side of the leaves well with the 
decoction used." 

Natural Enemies, — A diminutive beetle, Rhizohius sp.—- At Bris- 
bane the Red Spider is extensively preyed upon by a dark-coloured 
hairy beetle not exceeding ^ inch in length. This insect not 
only feeds upon the pest in its adult beetle state, but also as a 
larva. The following descriptions relate to it in its different condi- 
tions : — 

The Larva. — This is a small pinkish -colon red six-footed grub 
attaining a length of about y^ ^^ch. It tapers regularly towards each 
extremity. On the upper surface there are numerous small brown 
spots from which arise weak whitish hairs. These spots have the 
following disposition ; On the three thoracic segments they are nearly 
uniformly distributed ; on the other segments they occur in groups of 
three or four. There are six of these groups on each segment, two of 
which are lateral, and they form six longitudinal linear series continued 
to the hind extremity of the body. The thoracic legs are stout, and 
scarcely attenuated. The Pupa. — This measures about J^y inch in 
length, and is ovate in shape. It is dark smoke-coloured. On 
its upper surface are a few weak simple glandular hairs in linear 
series ; also similar, but rather larger ones on the sides. 
The Beetle. — This is broadly eliptical in shape, and densely 
clothed above with yellowish grey hairs of even length. The pubes- 
cence on the under surface is shorter and less dense. Head ana body 
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both above and beneatb, black. Antennae, montb organs and legs 
light yellowish brown. The head is immersed rather beyond the hind 
borders of the eyes. The latter are coarsely granulated. The labrum 
is shallowly emarginate. The sides of the prothorax are rounded, and 
it is rather broader behind than in front. The elytra are somewhat 
raised along their line of union, the epi pleurae are well defined, and 
extend to the hind margin. The punctures on the elytra are rather 
large and without regular disposition. The abdominal plates hare 
nearly regular convex hind borders ; they nearly extend to the posterior 
margin of the basal segment, but are widely separated from the lateral 
ones. They are somewhat depressed, and are impunctate. Length of 
beetle rather more than ^V^^ch, breadth about ^-inch. 

Note. — This pest is found in the Southern part of Queensland on 
a great number of different plants, and seems to be extending its ravages. 
In our gardens it may be noticed on the leaves of geraniums, on those 
of the Blood Leaf (Ireshie fferbstii), and also on Violets — in the last case 
doing much injury. It in also to be met with on quite a number of dif- 
ferent wayside plants — its occurrence being especially noticeable on Galin- 
aoga parviflora, Solanum nigrum, and on the Castor Oil. Plants afiected 
by this pest always manifest some alteration in the colouration ot their 
leaves — the normal green becomes of a lighter hue, or may be white 
speckled ; or as in the case of the Castor Oil, the green may be replaced 
by various tints of yellow and red. Accompanying this change in tints 
there are frequently signs of arrested development in the leaves them- 
selves. At present we are not prepared to state whether or not the acari 
occurring in these plants are specifically identical, although of the similarity 
of the effects due to their presence there can be no doubt. 

The Cubl oe Blister (Ascomyces deformans). 

This is an affection of, primarily, the leaves of the peach tree 
which occasionally also extends to the most recently developed branch- 
lets to which these leaves are attached. It is probably prevalent 
whereever the peach is grown in the colony, and is in some seasons on 
these trees a very noticeable feature. It is reported also as occurring 
in most countries in which the peach is cultivated. 

Description. — The leaves instead of being green become of a pale 
yellow or rose colour ; they thicken- also a little, change somewhat 
their consistence, twist, curl up, get puffed, waved, and altogether 
present a remarkable appearance. When the branches also are involved 
these, instead of being smooth, become uneven and somewhat fl.eshy at 
one place, and perhaps depressed at another. If one compares the 
tissue of a leaf attacked by Blister with that of a sound leaf, one sees 
that all the cells of the leaf affected have undergone considerable 
multiplication. In the green parenchyma (i.e., the tissue under- 
lying the cuticle and epidermis) which is composed of cells elongated 
perpendicularly to the surface, one sees in the first instance what 
appear to be transverse partitions, and then other partitions which 
arise in every direction, and so the cells are multiplied and produce 
a homogenous fleshy tissue, composed of cells pressed one against the 
other, which is devoid of chlorophyl. During this time, also, the cells 
of the epidermis are also multiplied by the formation of septa, and so 
the surface of the leaf is extended, and hence the puflBness, and other 
characteristic features of the disease, which it presents. Between the 
cuticle and the epidermis globular cells will be noticed, which become 
angular by being pressed together. These are part of the fungus 
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which causes the disease, and are connected with very ramified 
threads (mj^celium) which penetrate to the sub-jacent parts of the 
leaf, traversing the intervals between the cells of its tissue. The 
ultimate ramifications of this mycelium are in the form of little digi- 
tules which are applied to the walls of the tissue elements. If one 
examines a leaf badly attacked by the blister one frequently finds 
that its surface has a whitened and somewhat velvety appearancq, 
which is due to the fact that the Aseomyces is in fruit, and the pre- 
sence of numerous small bodies in different stages of development. 
In fact, the previously mentioned globular cells of the fungus becoming 
elongated and columnar have pushed their way through the cuticle. 
Towards the base of this long cell a septa is quickly formed, which 
separates that portion which has emerged from the surface of the 
leaf, from that part which is still beneath it. The former is cylin. 
drical and terminally truncated, and develops into an ascus in which 
appear sporidia to the number of eight. These sporidia move towards 
the summit of the ascus, whence they emerge through a small trans- 
verse opening, which appears at this spot to propagate disease afresh.* 

We have seen trees nearly all of whose leaves have been flffected 
by this disease, but more frequently it is far less extensive. It 
exerts its worst influence when young trees are attacked by it. Mr. 
Gr. Searle, of Toowoomba, has endeavoured to trace a connection 
between its occurrence and the prevalence of wet weather, or other 
meteorological conditions, but has not been successful in doing so, 
neither are we in a position to state how far its presence depends on 
the condition of the soil. 

Remedies, — This disease being one which has its seat beneath the 
surface of the leaf, and only manifesting itself externally when the 
changes characteristic of its appearances have been undergone by the 
tissue, it is very evident that nothing can be done to stay its develop- 
ment, which would be otherwise if, as Professor T. Kirk asserts, " the 
fungus consisted of a thin layer of cells developed on the surface of 
the leaf," when possibly — as in the case of the quite superficially 
developed mildew (Oidium) of the grape vine — "the best •remedy, as 
he states, would be to dust the leaves with sulphur."t When peaches 
are grown under glass no doubt future crops would be protected if all 

Sarts affected by the " curl" were removed at an early stage of the 
Lsease from the trees, and afterwards burnt. 

Leaf Rust, Shedding op Foliage (Uromyces Amygdali), 

This disease of fungus origin is equally prevalent on the peach 
and on its ally the almond. When affecting the latter tree its presence 
is the more significant. It also perhaps occurs on the nectarine. It 
is equally commonly met with at Toowoomba and Brisbane. The 
following appearances characterise its presence : — The leaves of a tree 
when affected are more or less freckled with light yellow spots which 
as seen on the upper surface are sometimes surrounded with a 

* The above is a somewhat free translation of a note entitled " Sup la maladie 
du p^cher, connue sous le nome de *Colque*" by M. Prillieux, which appeared 
in the Comptes Sendus of the French Academy of Sciences, 1872. I., pp. 1592-4. 
Reference might also hare been made to Tulasne s paper, ** Super Friesiano Taphri- 
nanim Genere." Ann. 8c. Nat. 5, ser. t. v., p. 128. 

t " Fruit Blights and Diseases of Fruit Trees in New Zealand." Interim report 
on, by T. Kirk, F.L.S, Wellington, 1885. Reprint Brisbane, 1886, p. 41. 
Q 
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purplish border. The colour of these gradually merges into that 
of the leaf, but nevertheless the spots are rery distinct. Jn most cases 
these spots are small but by confluence may form patches, or the 
whole leaf may be yellow with a few clouds of the normal green 
colour. On examination of the under surface of the leaf it ^^-ill be 
found that opposite to the above yellow spots or patches are small 
minute brown elevations, arising from the surface singly, in twos or 
threes, or there may be several too;ether; also that immediately 
around the origin of these elevations the plant tissue is quite yellow. 
These spots of yellow tissue in course of time turn brown ; the tissue 
which they involve becomes completely dead and often falls out. Pre- 
Yious to the arrival at this stage in the disease, however, the infected 
leaf generally drops, if not, the leaf becomes pierced with numerous 
holes corresponding in size to that of the spots which have preceded 
them. The elevations when viewed with the microscope appear to 
be little tufts of spore-beariug bodies and to be of fungoid nature. 
The particular fungus which they typify is one of the order Cseomacei, 
fungi parasitic on living plants, and belongs to the genus Uromyces. 
Speciirtens procured during the course of this investigation were 
referred to the celebrated fungus-specialist, M. C. Cooke, who pro- 
nounced them to be examples of a new fungus {Uromyces Amygd^iU* 

The following is a description of this fungus : — " Spores inter- 
spersed with paraphyses formed on a stroma beneath the surface of 
the leaf. By rupture of the epidermis, the stroma spores and para- 
physes come to the surface. Paraphyses have globular tips with walls 
thickened at the apex. The spores are light yellow in colour, and of 
very irregular form, varying from club shape to oblong, but are most 
often obovate ; the walls are thin, except at the apex, where they are 
greatly thickened ; the surface is echinulate, but the spines diminish 
in size towards the apex, and are scarcely visible upon the thick part 
of the wall; the endospore is pierced by two germ-pores, situated 
just below the thickened portion of tho wall." — F. Lawson Scribner 
on Puccinia pruni spinoscs (Pers.), in " Report of the Commissioner-^f 
Agriculture, U.S.A., for 1887." Washington, 1888, p. 354. 

A peach leaf fungus has been already noticed in 'New South 
Wales by Mr. Pedley, who refers to it as belonging to the family of 

Ascomycetes.f 

In every stage the present fungus vegetates by the growth of 
the mycelium within the tissue of the leaf, and the outward manifesta- 
tion, previously described, only marks the occasion of reproductive 
organs being developed. The spores produced at the end of the summer 
may remain inert in the fallen leaves during the winter months, and are 
then available for infecting peach trees afresh. These large spores thus 
become the resting spores of the fungus, or teleutos pores arise which do not 
germinate until the next season, when, what Mr. C. B. Plowright has 
designated a puccinoid germination takes place, a tube or tubes being 

* Since writing this, the Jleport of the l^egtahle Pathologist (U. S. Depart- 
ment of -Agriculture) for 1887 has come to hand, and from the account which 
he gives of what he regards as the uredinous form of the Plum-leaf fungus 
{Puccinia pruni spinosce^ Pers.), found on peach leaves, there can be no doubt 
but that he has had with ourselves the same fungus under view. U. prunorum, L., 
var, amygdali, occurs in California, Caffraria, and India icf. " Grevillea," passim), 

M. C. Cooke). 

t Proc. Linn. Soc, N.S.W., vol. x., 1885, p. 120. 
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developed with secondary spores attached to it. That this is the case 
seems probable after what has been observed in reference to the repro- 
duction of an allied fungus (Uromyces appendiculatus) ,* The stylo- 
spores, however, produced during the uredo phase of the fungus 
probably take on a urenoid germination, and their germ tubes which 
are thrown out " are destined to penetrate the tissues of the living 
plant upon which the parasitic fungus grows, their main function being, 
not the production of secondary spores, but the direct reproduction of 
the parasite." But there is reason to think that these stylo-spores 
"do not retain their power of germination for any great length of 
time." 

Trees which have been attacked by this pest, as we have seen, 
Bhed their leaves, the wood does not ripen, and they themselves acquire 
an enfeebled condition owing to this destruction of their assimilating 
organs. Nature makes a fresh effort to counteract the influence of the 
Uromyces, and the foliage is renewed again and again ; but each time . 
is reinfected by it. The energies of the tree having thus been absorbed 
in producing additional foliage, no fruit is forthcoming, or fruit only of 
a very inferior quality in small quantities. This is especially noticeable 
in the case of the almond at Toowoomba, where a krge tree, instead of 
yielding from 100 to 150 lbs., bears only about 5 lbs. The effect pro- 
duced by the presence of the Uromyces on the peach and almond is 
comparable with that occasioned by an allied fungus, Goleosporium 
pingue, Lev. — the "orange fungus" on the rose tree — the leaves of 
which it affects. t 

There are usually one or more minute Acari, in different stages 
of development, to be observed crawling about the leaves, especially in 
the neighbourhood of the fungus.— (Vide " Bryobia Mite,'* p. 92.) 

Gumming. 

The external symptoms associated with the malady in the peach, 
plum, and allied fruit trees, which is known as "gumming" are too 
well known to need their being dwelt upon by us. So are the con- 
sequences on the tree of the continuance of this chronic disease. 

The gum in these trees is not one of the essential constituents 
either of the cell-wall or of its contents — regarding a plant as an 
agjcrregation of cells. It is not an element of the sap, neither is it 
normally excreted by the plant, although it may occur at the site of 
an external injury, in which case it is formed as a product of change in 
the sap which issues in consequence of this injury, as is seen in the 

 

* " Some Observations on the Germination of Uredines," by C. B. Plowrigbt, 
M-B-CS. Grevillea-f'No, 56, 1888, pp. 136-142. The opinion stated finds corrobo- 
ration in what M. Lawson Scribner has published — this is, that the puccinoid form 
of the fungus is found in the plum. — Vide Report of the Commissioner J m' Agri- 
culture (U.S.A.) for 1887, pp. 353-4. Washington, 1888. 

t That the excessive demand on the leaf -producing energy of the almond or 
peach tree, to replace the foliage destroyed by the Uromyces, is the true explanation 
of its unfruitfulness, seems more than probable, and especially so in view of the fact 
that when treea are stripped of their leaves by the occurrence of a severe storm they 
often fail to produce fruit during the ensuing season. Dr. Anderson, in his report 
on the Calcutta Gardens for 1886, gives the following explanation why the 
mahogany trees growing in the gardens under his care failed to produce any seed 
during the- season 1865-6 : — "I ascribe this to the exhaustion f the trees by the 
unnatural production of leaves after the cyclone in October, 864, and again at 
the natural period in the end of March, 1865." 
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ease of the yonng peach fruit, which in early spring emits a drop of 
gum to mark the situation in which it has been pierced by the 
oyipositor of the Yellow Peach Moth. 

In a tree which manifests this disease, investigation shows that the 
gum is not merely superficial in its occurrence, but exists also deep in 
the wood of the tree. It is found, as M. Ed. Pillieux has shown, (1) in 
the vessels of the fibre vascular bundles, appearing within their walls in 
such a way as to suggest the idea of its having filtered into them from 
the surrounding tissue ; (2) within the cells of the medullary rays, 
where it is evidently formed at the expense of their starch contents ; 
and, finally, (3) the principal site of its formation is in special lacunae 
or cavities. In describing these, their position, and their growth 
simultaneously with the formation of gum, we cannot do better than 
give a translation of what Pillieux has written concerning them. It 
is as follows -.—These occur (he remarks) between the wood and the 
bark in the cambium-zone, but also at different depths in the wood ; or 
they are disposed in concentric layers corresponding to the annual 
growths. They are formed in the middle of the cambium layer, and 
occupy the interval between the medullary rays. When these reservoirs 
of gum do not take on a very great development a new layer of woody 
tissue can be organised beyond them, and the growth of the wood is 
not notably altered. In other cases growth ceases where they occur, a 
flow of gum is produced, the woody tissue dies and cannot be reinstated 
except by little buddings from the sides where the cambium is not 
destroyed. The tissue bordering the lacunae undergoes important 
changes. The cambium instead of woody fibres produces cells filled 
with starch. A special tissue is thus produced which is only found 
in connection with these gum lacunae — a woody parenchyma. The 
starch accumulates in the tissue and it is utilised, as in the cells of the 
medullary rays, for the formation of the gum. These gum lacunae 
increase in size at the expense of the neighbouring tissue, the elements 
of which are dissociated and disorganised.* This gum, then, is a 
degredation product derived from the starch contained within pro- 
toplasm of the cells. We are not aware under what immediate 
influence it is produced, at the expense of this related body. 
Gumming, however, especially in peach trees, has been attributed by 
some to the presence of a fungus {Gor^nium Beijerinckii), with, which, 
in the first instance, the wounded parts of the trees are innoculated ; f 
and that its origin is due to the presence of some such pathogenic 
organism seems probable in view of the fact that gumming may, by 
innoculation, be transferred from one tree, or even from one fruit,, to 
another. 

Remedy, — We have seen it recommended to transplant a tree 
which gums into poorer ground, or where this is impracticable to make 
free use of the knife or saw, but are not awaro of any reason why this 
plan has been put forward as a remedy for the evil. 

NEOTAEINE. 
Bee " Peach," and Chap. I., p. 26. 

* " Etude BUT la formation de la gomme dans les arbres fruitiers.'* Memoire 
de M. Ed. Pillieux, Comptes Sendus, vol. 78, 1874, (1) pp. 135-137. 
t Vid. " &ardener*8 Chronicle^* May 29, 1886, p. 698. 
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APEICOT. 
FsLvm ¥hY (vid. "Peach," pp. 54-75). 
Unfeuitpulness (vid. Chap. I., p. 27). 

ALMOND. 1 . ^, 



Sheddikg op Foliage (vid. " Peach," pp..d7, 9S^ 






Q-UMMiNa (vid, "Peach," p. 99).' / '^ . o 

PLUM. ^ ^ V^ r 

Aphis (vid. "Peach," pp. 83-88^.';^ § ^^ 
Feuit Fly (vid. "Peach," pp. 54-7 




CHAPTEE IV. 

CiTBACEOUs Feuits (Orange, Lemon, Citron, Shaddock, &c.) 

Fbuit Fly {Tephritis, sp.), see ** Peach," pp. 54-75. 

Ohange Moths (Fam. Ophiderinai). 

There are at least two moths belonging to the Ophideringe which 
are stated to injure ripe oranges in the Moreton district. These are 
Mccnas salaminia, Cram., and Argadesa matema, Linn. ; whilst in the 
Rockhampton district there is a third, viz., Ophideres fullonica. The 
second of the above insects, and probably also M. salaminia^ occurs at 
Toowoomba. 

The Moths. — They are all alike in that they possess the following 
family characters, being large, robust moths, with stout bodies extend- 
ing not or slightly beyond the hind wings. Both their thorax and 
abdomen is crested and densely clothed. The eyes are large, the 
antennae simple and not pectinated. The fore and hind wings are 
strongly contrasted, owing to their different colours. The former are 
large and stout, and have their anterior borders curved externally. 
The hind wings are deep yellow and usually more or less marked with 
black. The expanse of the fore wings measures from 2^ inches to 
nearly 4 inches, varying according to the sex or species. They are 
night-fliers. 

Excluding Ophideres fullonica from our consideration, the remain- 
ing two insects may be distinguished as follows: — Mcenas saloTninia 
(which is by far the commoner orange moth about Brisbane and along 
the shores of Moreton Bay) has the outer border of the fore wings 
straight and plain, instead of being arched and scalloped as in Argadesa 
matema. The fore wings also in the first mentioned of these two are 
dark green with golden reflections having a broad purplish-grey band 
along the anterior border, and a narrow similar band on the outer. 
In the Argadesa the fore wings are greenish -grey, covered with 
greenish -brown or purple-brown transverse confluent stripes ; in the 
centre of the wing also are four purple-black spots, beneath which, in 
the female, arises an oblique white bar which is directed outwards ; 
they have no marginal bands. In both sexes of the two insects the 
hind wings are orange yellow with black marginal bands and black 
discal spots. In the Argadesa the marginal band occupies a larger 
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proportion of tbe margin of the wing, and the central spot is also 
smaller than it is in the MoBiias. The expanse of wings is in Argadesa 
matema 2^ to 3i inches, and in Mosnas salaminia 3 to 3^ inches. 

The Caterpillar. — Both insects have caterpillars of similar 
cylindrical form, measuring two or more inches in length when fully 
grown. These caterpillars have tho 11th segment of the body con- 
siderably humped. Otherwise they are quite even and smooth. They 
are unclothed save for the presence of minute hairs. Like other 
NoctusB they have each eight pair of legs, viz., three thoracic clawed, 
and one terminal, and four intermediate unclawed ones — the anterior 
pair of the last group being rudimentary. In both, the caterpillars 
vary in colour at different periods oi: their growth, but have each two 
large spots or ocelli on either side of the body occupying nearly the 
entire breadth of the 6th and 7th segments. These spots are very 
conspicuous, being coloured with very marked hues. 

The Chrysalis. — It is contained in a light net-like web, placed 
within a canopy formed by the fastening together of several leaves of 
the plant on which the caterpillar feeds, or the cocoon only occupies the 
under surface of a single ' leaf. In this situation the chrysalis is 
suspended from one end. It is usually very dark brown in colour and 
is conical, abruptly terminated at one end and has a rough surface. 

Sahits, — The caterpillars feed on the leaves of different Meni- 
spermaceous plants — twiners with large orbicular or ovate-cordate leaves 
growing in the scrubs.* When at rest they sometimes support them- 
selves from one or other of the extremities of the body or even hold the 
head and tail up at the same time ; and whilst in these positions they often 
also bend round the head and following segments. In these respects their 
movements correspond to those of the caterpillars of Geometers. To the 
moths is attributed the habit of boring with their horny probosces 
through the rind of the ripe or ripening orange, whilst this is still on 
the tree, for the purpose of imbibing the juice of the fruit. Several, 
not infrequently, are said to alight on a single orange for this purpose, 
and to be observed with their probosces still inserted deep into the rind. 
It is further reported that, as a result of these injuries, the fruit drops 
to the ground and quickly rots. Some have denied that these moths 
perforate the fruit themselves, as they regard this action on their part 
as a physical impossibility. On the other hand, they assert that they 
avail themselves of the holes which have been already made by other 
insectsf and suck the juice through them. J 

As concerning the allegations that it is a physical impossibility, 
it should be borne in mind that F. Moore, the monographer of the 
OphiderinsB, whilst referring to the same habit in a third Australian 
and allied insect, — viz., Othreis fullonica, does not express any doubt 
regarding the accuracy of the observations which have suggested the 
remarks which he quotes ; nor, indeed, does he question the ability of 

* It is for this reason that complaints concerning the injuries inflicted by the 
orange moths are more numerous in the case of orangeries which have been estab- 
lished in the vicinity of scrubby country. Mr. Hitchcock, of Mount Pleasant, whose 
orchard is thus located, informed us that during the orange season of 1886 he would 
have lost quite £200 owing to the attacks of the orange moth, had he not gathered 
up the fruit immediately it had fallen, and secured it for the purpose of converting 
the oranges into wine. A species of Opideres inhabits St. Helena, Moreton Bay. 

t The Green Orange- tree Bug, a species of RhyncJiocoriSy forsooth. — S.T. 

X Vid. Gt. L. Piloher, Ctst. JSnt, 1877, ii., pp. 237-240. 
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the moth itself to peform the mechanical operations which such depre- 
dations as have been attributed to it involve. Moreover, the curious 
and exceptionally formed proboscis (or applied maxillae) has been 
shovirn by a French entomologist, M. J. Kiinckel, in the case of O. 
fullonica (and it is similar in the moths with which we are more 
immediately concerned) to be mechanically adapted for the per- 
formance of such an oflSce.* The proboscis, or antilia, is made up of 
two applied maxillae, and about one-eighth part ef its length is occupied 
by the feretron or borer. This is a double organ consisting of two 
similar halves. One of the halves, or what is really the end of a 
maxillae, is thus described by Dr. E. B. Eead, of Sydney. It is spoken 
of as the terminal : — 

** Tipper and outer surface, — Tip acutely pointed, expanding upwards 
into three barbs, two of which, the first and third, are placed on the outer 
side, whilst the second is intermediate between them, and next the line of 
junction of the maxillae. From the barbed portion the terminal begins to 
expand, and on its upper surface is presented, in a line above the second 
barb, a curved projection terminating abruptly, showing a sharp oval gauge- 
like edge ; the interior of the projection js sharply hollowed out, and from 
it arises a large rounded tooth-like process.' From this point commence two 
or more rows of thickly-set setse, which continue the whole length of the 
antilia (the two applied maxillae or proboscis). Above and on the outer side 
of the terminal is placed, diagonally, a second process similar to that already 
described, whilst above, in a line between the first and second, occurs the 
third. The fourth is placed above and in a line alternating between the 
second and third. The fifth is similarly placed in relation to the third and 
fourth, and the sixth and last in respect of the fourth and fifth. Each 
superior process is slightly larger than that below it. At the base of the 
sixth process, in a slightly cupped hollow, is a solitary long spine, whose 
office may be to prevent the teretron being plunged too deeply into fruits .to 
permit ot withdrawal. 

** Under surface. — Tip acutely pointed, expanding upwards, then 
suddenly contracting, gives a sharp transverse ridge one-half way up the 
barbed portion, which again expands upwards and outwards, and forms a 
second sharp-edged transverse ridge. The remainder of the terminal is 
divided unequally into three divisions, each of which presents a very strong, 
sharp, lancet-like process. At the junction of the terminal with the remainder 
of the maxillae are set diagonally upwards and outwards four conically- shaped 
spmes ; then, a space intervening, there is placed higher up the maxillae a 
set of three similar spines ; after a longer interval a set of two spines occurs, 
and finally a single spine is placed at a considerable distance from the last 
two, making ten in all placed like the teeth of a long harrow. 

" Furnished with this extraordinary apparatus these species of Ophideres 
are able to pierce the skin of the orange even before it has turned yellow, two 
of these sometimes attacking the same f ruit."t 

Having seeuj then, with how perfect a boring apparatus one of 
these moths is provided, it seems to us highly probable that it does not 
adopt exclusively either of the processes referred to, and that when it 

* " Lea Lepidopteres, k trompe perforante, destructeurs des oranges." Compt. 
Bendus, 61, Paris, 1875, pp. 397-400 and Plate. 

t " Lepidoptera having the Antilia terminated in a Teretron or Borer." Proc, 
Lin. Soc., New South Wales, vol. iii., 1879, pp. 150-154. 

For further information on this subject we would refer the reader to an 
elaborate paper contained in the Quarterly Journal of Microscopical Science for 
1875, by Frank Darwin. It is entitled "On the Structure of tho Proboscis of 
Ophideres fullonica." Also to a note by the President of the Royal Microscopical 
Society (J?. J, iSlacJc) on a similar proboscis possessed by a Cdylon orange- 
piercing moth.^-tTbwn*. Moy, Micr. Soc.j 1878, p. 307. 



finds no preyious channel into the pulp, or, in the case of several moths 
visiting the fruit, an insufficient number, it brings this borer into 
requisition. This we are inclined to think after having observed, on 
several oranges and shaddocks which were forwarded to us as 
illustrations of the injury occasioned by " the borer," the character of 
the numerous punctures which these fruits exhibited. 

Insects might, perhaps, be mentioned which are endowed with a 
more efficient penetrating organ than are the species of the Ophiderinffl; 
but then, associated with the possession of this, we require, from those 
who deny that these moths perforate the fruit, also the habit in 
these insects of employing it in such an operation. Of the insects 
which seek admission to the pulp of the orange, as directly affording 
them food — or as a nidus in which to deposit their eggs — we know of 
none so competent, as is a so-called orange moth, to effect a passage 
through the rind. 

In Queensland these moths do not confine their attention to 
oranges. A few seasons back it was brought to our notice that at 
Glen Prairie, near Eockhampton, the Ophideres fullonica was making 
great havoc amongst the mango fruit, by alighting on it and extracting 
its juice. In other parts orange moths are reported as damaging 
bananas in a similar manner. In the vicinity of Brisbane we have 
seen them, when ripening oranges were only exceptionally to be found, 
amongst vines loaded with ripe fruit ; and we venture to suggest that 
the ready way in which some grapes, notably the black Hamburg, shed 
their fruit may be possibly due to the fact that orange moths have 
visited the bunches. 

Remedies. — M. J. Kiinckel has written that no means for the 
destruction of these moths, which is really practicable, presents itself 
to his mind. Eor the benefit of these who still regard them as pests, 
we venture to suggest the adoption of a plan made use by entomo- 
logical collectors for decoying insects at night — j.c, sugaring. The 
" sugar" is prepared in the following manner : Equal quantities of the 
coarsest sugar and treacle are boiled up in a sufficient quantity of stale 
beer, a little rum being added previous to use, and if considered 
advisable, some flavouring. (In this case the rind of the orange might 
be previously infused in the rum.) Further, the " sugar" should be 
poisoned by the addition, say, of some arsenical solution.* This 
mixture should be painted on boards hung on or near the orange 
trees, but not so thickly as to drop. Moths will be attracted to the 
" sugar" and feed on it. Of course it is necessary that these boards 
be carefully housed during the day, lest they become the means of 
destroying bees. 

Leaf-eating Cateepillahs {Papilio anactus, Macleay; P. erectheus, 

Don. ; P. capaneus). 
The caterpillars of several Australian butterflies live exclusively 
on the leaves of citraceous plants. Formerly feeding on the foliage of 
indigenous species of Citrus,t they early discovered the natural 

* A solution of Arsenite of Potash may be made by boiling 64 grains of arsenic 
and 64 grains of bicarbonate of potash in 4 ounces of water. 

t This fact, which is established through our own obserration, was suggested 
as a matter of occurrence by that keen collector of Queensland insects, the lat« 
Sylvester Diggles, as long ago as 1866. Vid. Queensland Guardian, 30th March, 
1866. 
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B&nity wUch exists between these and the introduced economic plants 
of the same genus, and so now feed indifEerently on either. Turther, 
two of them (as we have observed), in consuming the foliage of the 
Chinese Atalantia huxifoUa of our Brisbane gardens, emphasise the 
fact of the natural relationship of this plant too with the orange family. 
The butterflies* presenting this habit all belong to the order 
Papilionidffi, and as in Japan there are three species of Papilio feeding 
on the orange, viz., P. memnony P. helenus, and P. demetrius, so in 
Queensland three species of Papilio, at least, share the habit. At 
Toowoomba we have noticed on the orange trees the caterpillars of 
P. anactus and those of P. erectheus, and at Brisbane these and the 
caterpillars of P. capaneus also. These pests have these characters 
in Common: When disturbed they exsert from the front of the 
thorax, or part immediately behind the head, two conspicuous long 
tubular tentacles, from which a pungent odorous fluid is emitted. 
These organs, in the case of P. anactm are orange coloured, while 
those belonging to the caterpillars of P. erectheubs are lake pink. The 
chryslides, again, are in each case attached to the boughs of the orange 
tree by the tail, and supported in this position by a loop passed over 
the body just behind the thorax. 

The caterpillars are voracious feeders, and consume both the old 
as well as the young foliage of the orange. The injury due to their 
attacks is especially felt by young trees. , 

The following descriptions apply to these insects in the different 
phases of their metamorphoses :— 

Papilio anactus y Macl. 

Caterpillar.^ A. cylindrical caterpillar, slightly tapering towards 
each end, reaching a length of 1^ inches. On the bacK are two rows 
of spines extending the whole length of the body — each segment 
bearing two. The 3rd and 4th segment each bear an additional smaller 
spine below the former one. The colour of the segments is blackish- 
brown, with a few small yellow spots between them and at the sides ; a 
large infero -lateral yellow spot on the 5th and on each of the segments 
posterior to it. The external aspect of the abdominal prologs and a 
spot at the base of each thoracic leg is also yellow. The fork-like 
tentacle on the neck is orange-yellow. 

Chrysalis. — This measures 1 inch long, and J-inch broad ; the head 
is terminated by two protuberances forming a forked body. Three 
other protuberances form a transverse series on the back of the 
thorax. In addition to these each abdominal segment bears above two 
small elevations, which form two linear series — one on either side of 
the middle line. The general colour is dirty white, with large, dark- 
green, usually elongated blotches covering considerable areas. The 
chrysahs is attached by its tail end, and is held in position by a loop 
of black silk surrounding the body at the junction of the thorax and 
abdomen. 

The Butterfly, Male and Female. — Head, between the eyes, orange- 
coloured, with a black line in the middle. The fore wings are slightly 
dentated, the hinder dentations being marked with white spots. There 
are three grey spots in the middle of the superior margin of the wing, 
of which the largest is the one nearest the body ; on the outside^ of 
these are two parallel rows of grey spots, the first range consisting 
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of about nine oblong spots unequal in size, and the outer range of 
eight smaller whitish and round spots. The white band of the lower 
wings, which are not tailed, with a black crescent-like spot in the 
middle ; and on the outside two parallel rows of five spots, the inner 
one blue and the outer one red. The emarginations of these wings 
are fringed with white. The under side of this insect is like the upper, 
except that the colours are more pronounced, and there are two saries 
of two white spots on the anterior external side of the white band of 
the hind wings. ( W. S. Macleay in " King^s Survey of Australia,^' 
vol. ii., Appendix p. 458. Lond. 1827.) Expanse of wings in female 
about 3 inches ; in male, less. The two sexes are otherwise much alike. 

Fapilio erecfhette, Don. 

Gaierpillar. — Body tapering from the 5th segment backwards, 
above smooth, beneath with a few hairs. Two rows of spines extend 
along the back from the 1st to the 12th body segments. The 1st 
body segment has two large spines and four smaller ones posterior to 
these, two of which come behind the larger ones. The 2nd, 3rd, 
and 4th segements have their dorsal spines in transverse series of 
six, the central pair being smaller and anterior to the others. All the 
spines are dark tippe'd, and this colouration involves nearly the whole 
of the spine in the case of those occurring on the 8th, 9th, and lOth 
segments. The caterpillar has also a dark-brown head, and its body 
is green above. A broad brown lateral band extends on either side 
obliquely upwards from the anterior border of the 1st segment to the 
posterior border of the 4th, on which the band of one side unites 
with that of the other. There are also two other lateral oblique 
brown bands on each side ; one arising from the anterior border of the 
7th body segment extends upwards to the spine on the following 
segment, the other crossing obliquely the lower portion of the 9th 
segment. The most anterior pair have white spots at the place where 
they unite, the two other pairs are more or less distinctly flecked with 
the same colour. A broad white band also occupies the side of the 
body, from the 4th segment backwards, below the other bands, those 
of opposite sides uniting on the anal segment. This band is in places 
bloched with black. The thoracic legs are light brown. Length, 
reaching 2 inches. 

Chrysalis. — When about to assume the chrysalis condition the 
caterpillar fastens its tail to a leaf or branch by means of a black web, 
and having spun a small portion of the same web on such object as 
may happen to be on either side of the 5th body segment, connects 
these two points with a line passing immediately posterior to it. Thus 
suspended from three points, and encircled by a loop, it passes into 
the chrysalis state. The chrysalis of P. erectheus is much larger than 
is that of P. anactus, and has not the same striking colouration as 
has the latter. It is also much more- swollen than it, the part covering 
the wings being in its case prominently angulated. The portion 
representing the prothorax instead of being simply convex is raised 
into a tubercle, with short ridges springing from it, directed upwards 
and backwards. The protuberances in front of the head also are 
shorter and closer together than are those of P. anactus. 

Butterfly, — Male^ — The wings are black, dentated, with the 
hollowed out parts whitish. The anterior wings have, on the face 
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towards the apex, a whitish band composed of spots, hollowed out 
externally. The hind wings are traversed in their middle by a broad 
yellowish- white band, sinuated externally, and terminated at the anal 
angle by a blood-red lunule, which is anteriorly powdered with blue ; 
betAveen this lunule and the extremity of the wing there is a second 
red spot more or less apparent (occasionally absent) surrounded by 
atoms sometimes bluish sometimes greyish. The under surface of 
the anterior wings differs little from the upper surface. " The under 
surface of the hind wings is traversed in its middle by a cinereous, 
narrow, arched band, followed externally by two rows of luuules, of 
which the inner ones are blue and composed of atoms, the outer ones 
blood red like the anal angle. The body is black, with greyish-yellow 
spots in front of the corselet and towards the extremity of the 
abdomen. Expanse of wings, 1^ inches. 

Female. — The wings black, dentated, with the hollowed out 
portions yellowish-w^hite. The anterior pair have the external half 
cinereous, with the veins traversing it black so as to form well marked 
longitudinal rays. The end of the discal cell is traversed by a black 
band. The hind wings, like the anterior ones, are blackish- brown at 
the base, and velvety-black towards the extremity; their middle is 
traversed obliquely by a whitish band, narrowed towards each side, very 
large at the disc — occupying one- third or more of the discal cell, and 
sinuated externally; beyond this baud are two rows of lunules, of 
which those of the anterior are formed by blue atoms, those of the 
posterior blood red like the anal angle ; the teeth of the hind wings are 
more pronounced than those of the fore wings, and the fourth from 
the fore border is a little more pronounced than the others. The 
body is blackish-brown, with three whitish longitudinal lines on the 
under surface of the abdomen. The antennae black. Expanse of 
wings, 5i inches*. 

Egqs. — The eggs of all three butterflies are deposited singly here 
and there, on the foliage of the trees. 

Bemedies,—T\\Q caterpillars being conspicuous objects may be 
hand-gathered, or the butterflies themselves captured and destroyed, 
as they hover about the trees in quest of suitable spots for the 
reception of their eggs. 

Natural Enemies, — Some caterpillars are altogether unpalatable 
to birds, and amongst such are probably those of the PapilionidaD. 

An hemipterous insect belonging to the family JEalydidoe has been 
observed by us to attack caterpillar after caterpillar of P. anactus, as 
these fed on a young plant. It would insert its rostrum into the 
flesh of the caterpillar, and then imbibe its body juices. 

From the chrysalides of P. Erectheus, we have bred large dipterous 
insects belonging to the genus Tachinus, This parasite had attacked 
the insect whilst the latter was in the caterpillar state. 

Orange Teeb Wood Boeee (Beetles — Fam. Ceramhycidce) , 
The orange trees at Toowoomba, like those growing in other parts 
of the colonies, are subject to the attacks of wood-borers. These are 

*Iii these descriptions M. Godart has been more or less closely followed (md» 
*' Encyclopedic Methodique," t6me ix., Paris 1819, pp. 31-32) . This author describes 
the female as the type of Papilio ^getis^ thus following Donovan, who has figured 
both the male and female in his " Gen. Illust. of Entom., an Epitome of the Nat. 
Hist. Ins. of New Holland.'' Fart i., p. 14 and 15. 
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the laPVSD of beetles, which by gauging passages through and along the 
centres of the branches, cause the latter to either suddenly die, or snap 
off when under the immediate influence of a strong wind, or subject 
to other extraneous pressure. 

Larva, — The different naked grubs which take part in this work 
of destruction much resemble each other, being white, elongated in 
form, contracted between the segments, practically footless, and swollen 
behind the conspicuous brown and black jaws. 

There is reason to think they represent the larval forms of 
several distinct species of beetles.* 

From the branch of an affected orange tree procured in the 
neighbourhood of Highfields, Toowoomba, a single specimen of a 
longicorn beetle was reared. This was accidently damaged, but never- 
theless exhibited sufficient features by which to trace its relation- 
ship ; it being apparently a member of the section Strongyluridcs 
of the true GeramhycidcG. The following description will serve to 
identify the insect : — 

Beetle, — Elongated, clothed with a dense fawn-coloured pubescence, 
especially noticeable on elytra and metathorax. Head elongated, a 
slight neck, the mandibles pointing forwards, a conspicuous naked 
groove down the centre of the vertex passing between the antennary 
tubercles; the latter prominent, not quite contiguous at the base; eyes 
very large, coarsely granulated, deeply excavated above, the inferior 
lobe bordering the antennary tubercle in front. AntennsB setaceous, 
pubescent, unarmed. First joint narrowly fusiform (joints not serrate 
or flabellate). Prothorax circular in section, elongated, slightly con- 
tracted in front, having strong transverse wrinkles. Elytra elongate, 
narrowed posteriorly, with almost straight sides, arched, each with 
three carinae extending their whole length, very obscurely shallowly 
punctured at base ; shoulders well marked. Meta-thorax very long. 
Hind legs longer than the others. Anterior cotyloidal cavities open 
behind, intermediate ones closed outwardly. Coxae sub- globose, anterior 
ones not contiguous. Femora linear or little swollen not pedunculated, 
with a low ridge along their lower surface ; tibiae with two small spines 
at ends. Tarsi with first joint longer than either second or third, but 
not equal to their sum ; second and third joints equal, the latter deeply 
bifid; fourth joint longer than first, curved. Length, 1*6 inch, breadth 
across base of elytra i-inch, length of prothorax -^^-inch. 

We reserve the question as to whether these beetles affect living 
and healthy wood, and not that which has already commenced to 
decay. At present we incline to the former opinion. 

The Hon. "W. Macleay informs us that the worst borer of the 
Orange tree in New South Wales is the grub of another longicorn 
beetle, Monohamnus Jlstulator, 

* Being of opinion that the orange trees of Toowoomba might have originally 
acquired this pest from the indigenous citraceous shrub Atalantia glauca^ growing in 
the plains at no great distance from the district, we requested Mr. H. Hurst, of the 
Queensland Museum, who happened to be stationed at Chinchilla, to examine 
carefully shrubs of this plant and secure examples of any insects that they might 
yield. Amongst those thus procured were a number of grubs (borers) scarcely to be 
distinguished one from another, and three kinds of beetles. These all belonged to 
the family Cerambycidse, and represented three distinct species, viz., Pachydisut 
sericeus, Xystrocera virescens, and a third and interesting insect allied to Phacodes, 
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'Remedy. — We are not able as yet to give meanB for protecting 
orange trees from the attacks of pests of the description of the above ; 
but the suggestions made in dealing with the borer of the peach 
(Orthorhinus) (see p. 79) may be, perhaps, advantageously carried 
out in the case of orange-borers also. 

Bahk-eating Beetle {Orthorhinus^ ^P-)* 

Mr. "W. Hill, of Eight- Mile Plains, near Brisbane, has submitted 
specimens of a beetle closely allied to the Peach Wood Borer, 
accompanying which was a branchlet from an orange tree, the green 
bark of which had been gnawn off in patches by these pests. Such 
injuries, if prevalent to any extent, would become a formidable 
obstacle to the growth of the tree. (Vid. "Peach Wood Borer," 
p. 79.) 

Bladder Cicada {Cystosoma Saundersii, Westw.). 

This insect was reported as being injurious to the orange in New 
South Wales, by Dr. Gr. Bennett, of Sydney, in 1870;* and during 
the inspection of the gardens at Toowoomba, Mr. C. J. Hartmann 
drew attention to Cystosoma as an oraige-tree pest. Whilst on a 
visit also to Mr. Roessler's Orangery at Crown street, it was observed 
that the empty pupa cases of the same insect were still adherent to the 
trunks of orange trees. 

The Cystosoma is a cicada (^.6., a ** locust" according to the 
misapplication of this word made by the colonial youth), and has 
habits somewhat resembling those of the insects included under this 
general term. Eor example, during its larval condition it feeds on the 
roots of plants, and accordingly is highly destructive to them. It is 
probable too, that, as with the cicada, a considerable time is occupied 
in this early phase of existence. The fact of an American species of 
cicada passing seventeen years in its larval state seems to have been 
well authenticated. 

There is, however, little precise information concerning Cystosoma, 
except such as relates to its appearance when adult. In the case of 
other cicadas, the eggs are deposited in artificially constructed grooves 
or serratures in the bark of trees, and the larvsB in emerging from 
the^e eggs soon make for the ground, and so find their way to the roots 
on which they are henceforth to subsist. 

The adult male Cystosoma saundersi is of a uniform yellowish- 
green colour and measures from If to 2 inch, in length, and 3i inch. 
iroin. to tip of expanded forewings. It has the abdomen very much 
inflated; the bladder-like body, thus formed, exceeding IJ inch, in 
length, and being f inch, in breadth and height.f The large lateral 
transversely striated "musical tympanae" ^e very conspicuous on 
each side of the body. The outer half of the forewings, unlike 
the same portion of these organs in other cicadas, is very much 
netted and so exhibits numerous sub-hexagonal cells. (C/!, J. O. 
Westwood, in "Arcana Entomologica,'' Lond., 1845, vol. i., pg. 92, 
pi. 24, f . 1, la-Id.) 

» " Industrial Progress of N. S. Wales." Sydney, 1870, p. 685. 

t NoTB. — The possession of this extraordinarily inflated hind-body is not alone 
characteristic of the genus Cystosoma (bladder-body), for a bright green-coloured 
cicada occurs in the neighbourhood of Brisbane, measuring li inch, in length, 
which presents this feature, but does not exhibit the highly reticulated wings. 
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Obanoe Aphis {Siphonophora citrifolit). 

The new shoots, tender buds, and young foliage are the parts 
which are subject to the attacks of this pest, and these, owing to the 
presence of the aphides, may assume quite a black appearance. Their 
effect on full-grown trees is not immediate, but being present they are 
checking the growth of what is to become the fruit-bearing wood of 
future years. When young trees are, however, badly infested with this 
insect their growth may be very greatly retarded. 

Viviparous wingless, and winged aphides, as well as the earlier 
stages of both classes, may be found together on the tree during the 
early months of the spring. 

The orange Aphis of America is Siphonophora citrifolii, Ashmead.* 
The original description of this insect is not accessible to us, but 
J. H. Com stock states that it is about five hundredths of an inch in 
length, green in colour, shaded with dark brown upon the back and 
sides, t No other orange aphis seems to have been described. Pro- 
fessor Kirk writes concerning the species which infests citrus trees in 
New Zealand that "the colour of the insect is brownish-black," and 
that he is unable to identify it. Whether or not the Queensland 
insect is the same with either of these may be determined by those 
who are in a position to compare the following descriptions with the 
characters presented respectively by the Siphonophora citrifolii of 
America, and the " brownish-black " insect referred to by Professor 
Kirk. 

Viviparous wingless female, — This is of a general dull dark-brown 
colour, the surface being microscopically netted. The body is ovate 
and little convex ; the thoracic divisions are well marked ; there is 
a broad conspicuous ridge bounding the body on each side and extending 
from the first thoracic segment to beyond the origin of the nectaries. 
These last are well developed, each measuring '015 inch in length. The 
terminal abdominal segment is narrow, roundly fusiform, increasing 
somewhat in length distally. The head is convex between the eyes, 
the antennas (feelers) seem to arise from frontal tuberosities and 
sometimes reach to the origin of the nectaries, though they are 
generally of less length. The second joint is distinctly longer than the 
first ; the third and fourth joints are subequal andare each about equal in 
length to the succeeding three. These are diflBcult to separate, but the 
fifth is twice as long as the seventh, and the sixth very much shorter 
than either. The limbs are clothed with numerous erect hairs, and 
there are a few white erect hairs on the penultimate and terminal 
abdominal segments. A few bristles are on each antenna. The femora, 
the proximal ends and distal portions of the tibiae, the feet, as also 
the first and second joints, distal portion of 4th joint and succeeding 
joints of the antennae, are dark-brown. The remaining parts of these 
organs are very slightly tinged with pale brown. Total length of body 
and head '09 inch, greatest breadth '05 inch. 

Viviparous Winged Female. — This has generally the same colour 
as the wingless female. The antennaB are usually shorter and scarcely 
exceed half the length of the body. The fourth joint is about equal to 
the fifth, and each of these is less than the third, but plainly exceeds 

* " Orange Insects." JackaonviUo, 1880, p. 65. 

t " Report of the Entomologist." Washington, 1880, p. 248; 
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the two following. Of these the seventh is plainly shorter than the 
sixth. The wings measure . . . inch in length. The ribs are very 
light brown, the brand (stigma) is yellow-brown, and the veins darker 
brown. The second vein diverges from the first, and is parallel to 
the third together with its first branch. The first and second divisions 
of the third vein are about equal, and each is about double the third. 
The stigma measures *028 inch. The Pwpa. has light green-coloured 
wing-covers. 

Mate of Increase, — Eive larvae were found within the body cavity 
of a single wingless female. The number of generations produced 
during a year has not been observed. 

Note. — For rate of increase, ant relationship, remedies, and other 
remarks on aphides, consult the article on the Aphis of the Peach (pp. 83-88). 

Scale Insects. — ^The Cottony Cushion Scale (leery a JPurchasi, Mask.). 

This pest was not noticed in the Toowoomba district ; but it 
occurs on and is destructive to several kinds of cultivated plants in 
the neighbourhood of Brisbane. Elsewhere in Australia it has been 
reported as existing in the vicinity both of Melbourne and Adelaide, 
and beyond this continent it is found at the Cape of G-ood Hope, 
in California, and in New Zealand. We have met with it, too, as a 
not uncommon insect, in the vicinity of Sydney. Icerya is an insect 
which is spreading, and into whatever country it extends it carries 
destruction, to the plants which it affects, with it. At present it is 
perhaps exercising the attention of entomologists more than is any 
other pest to vegetation. Its appearance, habits, nature, the extent of 
its ravages, and the history which has marked its occurrence and 
progress in different countries cannot, then, be too generally known. 
Also, it is equally expedient to dwell on its natural enemies, and the 
means which have been adopted or are available for checking its 
ravages or annihilating its existence. It may be objected that it has 
long been known in this colony, and that it is not equally destructive 
here as in other countries. Should this be admitted, the fact remains 
that it is not generally distributed in Queensland ; and there can be 
no doubt that when once it finds its way to a district in which its 
occurrence is a novelty it will spread and be as prejudicial to the 
health of cultivated plants there as it has been found to be, on intro- 
duction, in other countries. 

The following is a popular description of the female Icerya — the 
sex usually met with : — When full-grown the insect with its Q^g bag 
is " half -an -inch long . . . The convex dorsal surface is 
reddish and powdery, but to its posterior margin grow (compacted 
together) waxy hairs to a (?onsiderable distance (forming an ovisac). 
The upper surface of the mass is furrowed as if marked by the teeth 
of a comb. Under the microscope the wax is seen to consist of spiral 
fibres, which when broken appear as rings." * 

* "Coccus Insects,'* by Dr. J. Bancroft. A popular paper read 30th July, 
1869. Trans. Philosophical Society of Queensland^ Brisbane, 1872. On first 
reading this description it occurred that the author had in view the Icerya 
Purchasi, and this conjecture has since been verified by consulting him. On 
visiting Cape Colony, in 187-, Dr. J. Bancroft then met with this insect in a 
fresh liabitat, and from his previous experience was able to support the conjecture, 
already prevalent there then, that the pest had been introduced into that country 
from Australia. 
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The following scientific description of the insect as it appears at 
different stages in its growth is given by the authority who fost gave 
a detailed account of it* — W. M. Maskell, P.E.M.S., Eegistrar of the 
University of New Zealand : — 

Adult Female. — Dark reddish brown, covered with a thin powdery 
secretion of yellowish meal, and with slender glassy filaments ; stationary 
at gestation, and gradually raising itself on its head, lifting the posterior 
extremity until nearly perpendicular, filling the space beneath with thick 
white cotton, which gradually extends for some distance behind it in an 
elongated white ovisac, lon^tudinally corrugated ; ovisac often much longer 
than the insect, and becoming filled with oval red e^gs. Length of female, 
about i inch, reaching sometimes nearly |^-inch. Body previous to gestation 
lying flat on the plant, the edge slightly turned up; on the dorsum a 
longitudinal raised ridge, forming one or more prominences. Insect covered 
all over with numerous minute fine hairs, most thickly on the thoracic region ; 
round the edge these hairs are longer, and are arranged in tufts somewhat 
closely set ; the tufts are black and contain from twenty to thirty hair^ in 
each. Amongst the hairs in the tufts are several protruding tubular spin- 
nerets, having on the outer end a kind of multi-locular ring or crown; 
from these proceed cylindrical, glassy, straight tubes as long as the tufts of 
hair. Long, fine, glassy delicate filaments, as long as the body of the insect, 
radiate from the edge all round; but these being very fragile are often 
irregular, or absent. During gestation thick, short, cottony processes form 
at the edge of the thorax, seemingly attached to the feet. Antenna of eleven 
joints, very slightly tapering ; each joint bearing hairs. Feet normal, some- 
what thick. JRostrum not long ; mentum triarticulate. Procreation com- 
mencing soon after the first formation of the ovisac, the eggs being ejected 
into the sac as it grows ; ovisac at completion containing sometimes as many 
as 350 eggs; ovisac convex above, sometimes irregularly split, more often 
nearly conical, divided by several regular longitudinal grooves or ribs. 

Female of Second Stage. — Dark-red, elongated, slightly convex, active, 
covered with thin meal, or short curly cotton. Bodv hairy, with marginal 
tufts and spinnerets as in adult. Anal tubercles inconspicuous, but the 
abdomen exnibits three small lobes on each side, from which spring six short 
setae. Antennae of nine nearly equal joints, hairy. Feet normal, thick. 
Several radiating, fine cottonjr filaments. Length of insect variable from ^ 
to ^ inch. The dorsum exhibits the longitudinal raised ridge, but less con- 
spicuously than in the adult. 

Younci Larva. — About ^V inch long, dark -red, elongated, flattish, active, 
covered with yellow cottony down. Antennae of six joints, hairy ; the last 
joint is much the largest, clavate, apparently four-ringed, bearing four long 
nairs. Feet slender ; digitules short fine hairs. Eyes prominent, tuber- 
cular. Mentum biarticulate. Anal tubercles represented by three small 
processes at each side of the abdominal extremity, each process bearing a 
very long seta* Six longitudinal rows of circular multilocular spinnerets, 
four in the dorsum and one on each edge. Alternating with these are rows 
of hairs with tubercular bases. 

Adult Male. — Large, the length slightly varying ; some specimens reach, 
\ inch ; expanse of wings \ inch ; length of antennae about \ inch. Body 
red, with a shining, diamond-shaped black patch on the dorsal surface of 
the thorax ; legs and antennae Black. Wings dark-brown with {in some 
lights) a bluish tinge, marked with oblique narrow, wavy stripes ; main 
nervure red, branching once ; there are also <wo longitudinal whitish narrow 
bands. Antennae very long and slender, with ten joints, which may easily be 
taken for nineteen, for after the first, which is short round and simple, all the 
other nine have two dilated portions with a constriction in the middle, and 
on each dilation is a ring of very long hairs, giving the antennae a feathery 

* " Transactions and Proceedings of the New Zealand Institute." 1878, vol. 
xi.,p. 221. 
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apjjearance. Eyes very large and prominent, almost pedunculated, brown, 
divided into numerous semi-globular facets. Feet long and very liairy, 
C0X8D short and thick, tibiae long and slender, claw thin ; upper digitnles 
absent, lower pair only short bristles. Abdomen slender, segments some- 
what distinct ; on each segment some hairs ; the last segment ends in two 
thick, conspicuous cylindrical processes, which in side view are seen to be 
inclined upwards, and beneath them is the short, conical spike sheathing 
the penis. Penis red, longish, tubular, and thick, with many recurved short 
hairs, and at the end a ring of short spines. Each of the two processes on 
the last segment bears three or four long setse, but there do not appear to 
be any of the long cottony appendages seen in the males of most Coccids. — 
TF. M, Maskell* 

Bgg. — Red in colour, true oval in shape, 0*7 mm. — Com9ioclcj\ 

Sabitat. —In the neighbourhood of Brisbane we have seen it on 
the following cultivated plants : — The rose, the honeysuckle, a species 
of Cassia, on Spiraea, on Acalypha (small red-leaved species), on the 
orange, on Ficus pumila, Acacia Famesiana, and on the four following 
native shrubs : — Bauhinia Hookeri, Tristania conferta. Eucalyptus 
microcorys (young plants), and Acacia FarnesianaJ (growing in 
gardens); and at Sydney on Pittosporum undulatum and Acacia 
juniperina. 

At the Cape it has been reported as occurring on the orange, the 
Australian black wood (Acacia melanoxylon), on other species of Acacia, 
on the Pittosporum tobira, on roses, on Coccoloba, and, according to E. 
J. Dunn,§ also on medlars, pears, oaks, quinces, cape plumbago, pome- 
granate, strawberries, and French beans. In California, citraceous 
trees, the Eucalyptus, the rose, the privet, and the Spiraea are stated to 
be affected by it. In New Zealand, according to Maskell, the coniferous 
trees (cypress, pines, firs), citraceous trees, roses and sweet briars, 
gorze (Ulex. sp.), wattles (Acacia spp.), kangaroo acacia, and various 
greenhouse plants ; and, according to Professor Kirk, on the native 
Leptospermum scoparium. At Melbourne, on the Pittosporum 
(eugenoides), and in the neighbourhood of Adelaide, on garden roses. 

Histori/ of its occurrence. — The first reference to its occurrence 
seems to be that made by Dr. J. Bancroft, who, as we have seen, had 
met with it in 1869, in the neighbourhood of Brisbane — " on orange 
and other trees." II At an earlier date, 1848, Sir R. Schomburgh, in 
his History of Barbadoes, wrote : — " The orange and lime trees were 
subjected to great ravages from the insect tribe. The female of a 
gall insect covers itself with a white cotton-like stuff, in which it 
deposits its eggs to the number of from 150 to 400. The young brood 
feed on the tender parts of the tree, and multiply so rapidly that they 
have been known to destroy whole groves of orange trees. It is a 
species of Dorfhesia, resembling D. citris.'* 

• " The Scale Insects (Coccidae)." Wellington, 1887, pp. 104-106, cf. 
t Keport of the Entomologist. Department of Agriculture, Washington, 1880, 
p. 347. 

J If indigenous to Australia certainly not to Southern Queensland. — H. T. 

§ Melbourne Argus^ Aug., 1886. The information is conveyed in a letter dated 
29th July, and as this communication contains more than one error in statements 
regarding well-ascertained facts, and as the writer refers to two distinct insects at 
the same time under one designation, the accuracy of his list also may be called in 
question. 

11 Trans. Thilosophical Society of Queensland. Brisbane, 1872, 

H 
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It was noticed in 1872 at the Cape, as we learn from a letter dated 
Cth January, 1874, addressed by James McGibbon to Dr. Hooker, of 
Kew. This letter was read at a meeting of the Scientific Committee 
of tbe Eroyal Horticultural Association, on 18th March, 1874. It is 
as follows: — " I have taken leave to enclose in the box along with the 
seeds a small box of insects, which I will ask you to be good enough 
to give me some information anent. This pest has only made an 
appearance within the last two years, and appeared first on a specimen 
of Acacia melanoxylon. It spreads with wonderful rapidity. Species 
of Acacia of Australian types are its preference ; indeed the insect is 
not found on any native plant. Coccoloba platyclada and Pittosporum 
Tobira are covered with it."* 

In 1876 it was first observed in New Zealand, Dr. Purcha« having 
found it in March of that year, on kaugaroo acacia, in Auckland. At 
this time, according to Dr. Purchas and Mr. Cheesman, it had only 
been found on one hedge composed of this plant, and nowhere else.f 

In 1877 we have the first record of its existence in California, 
but at this date it had already spread all aloug the coast countries of 
that state.]; 

Meanwhile at the Cape, as the Curator of the South African 
Museum reported to the United States Entomologist, C. V. Eiley, " it 
bad multiplied at a terrible rate and had become such a scourge as 
to attract the attention of the Government " of that colony. § 

In New Zealand by June 1878, this Icerya, which two years pre- 
viously had been reported as only existing on a single hedge in 
Auckland, had just reached Napier, in Hawkes Bay province — a fact 
pointed out by W. M. Maskell, which we are able to corroborate from 
our own observations during that year. 

In California its ravages, too, in 1878, were giving rise to serious 
complaints, that it was killing " many of the orchard and ornamental 
trees," and the justness of these was ascertained by the United States 
Chief Entomologist, J. H. Comstock, who with an assistant was 
deputed, in July 1880, to visit the celebrated orange-growing district 
of Los Angeles to study this and other Coccid insects, which they did 
during a residence there of two months. 

To-day we learn concerning this pest from the Cape, in the words 
of the Hon. P. L. Van DerByl: "Since the introduction of the . . . 
bug into our colony, it has simply swept thousands of acres of land of 
the oranges. We have no oranges now within 150 miles of Cape 

* Gardener^s Chronicle^ 1874, p. 384. This letter "was read by Professor 
Thiselton Dyer, and Professor Westwood, who examined the specimens accompanying 
it, stated that " The insect . . . was quite new to him, and was closely allied to 
Cionops cataphractus, a rather rare British insect allied to the Coccid©." Cionops 
is a synonym of Dorthesia, having been applied to the male of that coccid. The 
Cape insect has been recently identified with Icerya Purchasi by a well-known 
specialist on Coccidse — Dr. Signoret. — H. T. 

t Vid. " On some Coccidse in New Zealand." Trans. N, Zealand Institute, yoI. 
xi., 1878, p. 220. 

J Calif omian Agriculturist, December 1877. This reference is given by J. H. 
Comstock. Report of the Etomologist, Annual Report Depart. Agric, 1880. 
Washington, 1881, p. 348. 

§ Report of the Entomoloffist. Annual Report Depart. Agric, 1878. Wash- 
ington, 1879, p. 208. 
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Town. . . . It is so destructive that we do not think of planting 
an orange in the colony. The only place in the colony where we have 
any oranges is where we have the dry frosts at night.*'* 

In a similar strain, and also referring to its devastation at the 
Cape, E. J. Dunn, too, states as follows : — " It has completely 
annihilated the orange trees as far as it has gone — for 100 miles up 
country .... Orange cultivation entirely ceased in consequence 
of this insect .... There are simply dead stumps left of some 
of the trees .... Many men have lost incomes of several 
hundreds a year through it.^f On another occasion the same witness 
states, "It is still advancing steadily and leaving destruction in its 
wake, and will continue to do so as long as suitable food is within its 
reach." J In New Zealand, from its original centre in Auckland, it 
has spread both north and south. In December, 1881, we found it at 
Whangarei, and in 1885 it was at the Bay of l8lands,§ jp^here it was 
not observed by us at the earlier date. In 1883 it had established 
itself in the Napier District, and during the same year complaints were 
made of its ravages in Nelson, beyond Cook's Straits, though whilst 
resident in the district during the early months of 1880 and of 1881 
it was not brought to our notice as occurring there. 

Eeferring to these several localities as witnesses of its destructive 
habits, W. M. Maskell writes as follows : — ** In Auckland it has 
destroyed whole orchards of the same (i.e., citraceous) trees, and in 
Nelson and Hawkes Bay it is a dreadful pest on all kinds of plants." || 
From California, since this last sentence was written, came the infor- 
mation : ** The insect Icerya Purchasi has there, especially in the 
southern part of the State, gained such hold on the orange groves, in 
spite of the most strenuous efforts, that the people find it impossible 
to keep it down."^ Our first reference was to its Australian habitat, 
and we shall now proceed to the notices of its occurrences in Victoria 
and South Australia. In July, 1886, a coccid was observed by Mr. 
Gruilfoyle, Director of the Botanicai Gardens, Melbourne, at the 
entrance to the Custom House in that city. This was on a Pittosporum, 
Mr. E. J. Dunn, who had long been engaged in agricultural pursuits 
at the Cape, identified this insect as the coccid which was so destructive 
in that colony, and at once drew attention to the fact.** Examples on 
twigs of this plant, forwarded by Mr. Gruilfoyle, almost immediately 
came under our examination, and from our previous acquaintance 
with the insect we were able to confirm the opinion as to their 
nature, already arrived at by E. J. 'Dunn, and reiterated by him .ft 

* Royal Commission on "Vegetable Products, Victoria. Ist Progress Beport, 
and Minutes of Evidence, p. 27. 8th December, 1885. 

t Rojal Commission on Vegetable Products, Victoria. 3rd Progress Keporl 
and Continuation of Minutes of Evidence, p. 98. 18th August, 1886. 

t ArguSy Melbourne. August, 1886, in a letter dated July 29th. 

§ "Fruit Blights and Diseases of Fruit Trees. Interim Report," by Professor 
T. Kirk. Wellington (1885). 

II The Scale-Insects (CoccideB). Wellington, 1887, p. 107. 

^ State Inspector of Fruit Pests for California, in a letter to W. M. Maskell. 
Op. cit. addendum. 

** Vid. Letter, dated July 29th, in Melbourne Argus. Aug., 1886. 

ft Royal Commission on Vegetable Products, Victoria. 3rd Progress Report 
and continuation of Minutes of Evidence, I.e. 



116 

The Icerya, bowevor, was not confined to tlie spot where it was 
originally noticed, for in Soptember, 1886, it might have been seen 
*' in several other places."* 

At least as early as in December, 1885, a great deal of the Icerya 
was to be seen in South Australia, as we learn from the testimony of 
the Hon. P. L. Van Der Byl — not, however, on the oranges there, but 
on the hedges t; and during this year (i.e., 1887) Frazer S. Crawford, 
inspector under the '*Yine, Pruit, and Vegetable Protection Act,'* 
South Australia, has forwarded us from Adelaide lithograms and 
photographs illustrating the occurrence of Icerya on the rose, and 
several of the 'structural characters of the insect. 

In Queensland we have met with it, or in a few cases have received 
it, from the Southern portion of the colony only, viz. : along the valley 
of the Brisbane from the Hamilton to Oxley, in the gardens of the 
Queensland Acclimatization Society, in Victoria Park, Albert Parle, 
and Wickham Terrace Eeserve ; in the vicinity of Samford, and at 
Cleveland. The plants on which it occurs in these localities are 
mentioned under Habitat (p. 53). Mr. Koebele informed us that he 
saw it at Toowoomba, but a single specimen only. 

Bemedies. — ^In view of the history of the ravages of Icerya Pur- 
chasi we would prefer not to suggest any remedies to be tri§d in 
order to save a tree infested by this pest, but rather that the tree 
itself should be destroyed ; nevertheless, though we recommend this 
extreme measure we do not regard it as imperative, since the limit of 
possibility to a scientific investigator in these matters is seldom 
attained by him or even thought of by the cultivator of the soil, and, 
moreover, little discouragement is experienced by us in reciting these 
testimonies : — 

" The vast powers of increase (of the Icerya) and its peculiar 
structure render all attempts to check its progress unavailing." — 
E, J, Dunn. 

" In spite of the most otrenuous efforts the people find it im- 
possible to keep it down." — State Inspector of Fruit Fests for 
California. 

A recent issue of the Los Angeles Herald recommends a plan in 
the case of oranges : This consists in placing straw sprinkled with 
kerosene beneath each tree, and igniting the straw. The sudden kero- 
sene flame is said to extirpate the insect in five minutes. After which 
the. burnt branches could be cut; reliance being placed on the recu- 
perative property of the tree in establishing it in its previous vigour. 
Where gas is available the same paper relates concerning the charging 
a balloon tent placed over the tree, that this method " has effectually 
killed the pest whenever tried." 

W. M. Maskell writes : " The best authorities in America have 
come to the conclusion that the only cure is the destruction of infected 

• Commissioners to witness. Op. dt., p. 120. 

f It has since transpired that this witness was in error, he having mistaken 
another insect for the Icerya. Mr. Crawford received it from locally-grown rose 
trees, and transferred it (for purposes of study) to Pittosporum. From tlie latter 
plant it spread spontaneously to the orange, and thereby caused some alarm. Mr. 
Crawford s final conclusion is that it does not belong to this part (i.«., Adelaide) of 
South Australia. Cf ., Royal Commission on Vegetable Products, Victoria, Fourth 
Progress Beport, pp. 130-131, March, 1887. 
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plamts,"* and "the best plan would be to burn at once any tree 
found infected with it;"t and again, "-4 speedi/ 'burning of eveftf 
infected tree is the best remedy ^X 

Cause of and Checks to Us Increase. — ^The cause of its increase lies 
in its unchecked natural reproductive powers. The following circum- 
stances retard this natural increase, viz., unfavourable climatic condi- 
tions, unsuitable food, the presence and unhindered development of 
its natural enemies. When these conditions are absent, or obtain 
only in a slight degree, the Icerya, like other insects, will increase to 
tlie full extent of its inherent capabilities ; and we have the history 
of its ravages at the Cape, in Wew Zealand, and in America, ever 
repeating itself. "We will instance the truth of this statement from 
what we know of th^ Icerya Purchaai itself. In Queensland it may 
have existed since 1869, or from an earlier date, and its insect enemies, 
which now so largely destroy both it and its progeny, may have 
cheeked it in its ravages for nearly twenty years and may continue to 
do so. So may the hemipter, which, in 1885, according to Mr. Moly- 
neux, attacked this insect whenever, in Adelaide, it appeared on the 
orange by " putting its proboscis into the bug, suckirig it perfectly 
dty and so killing it,''§ continue there to protect Citrus trees ; or 
the special dipterous parasites, discovered by Mr. Crawford, perform a 
like service. Even further, when the unfavourable circumstances have 
full force, as quite recently at Orange, Los Angeles, California, there 
may be what to the uninitiated is " a wonderful and mysterious dis- 
appearance of the destroying fiend without any attempt being made at 
its destruction." II On the other hand, the partial or full play of these 
checks to increase may, in the case of the Icerya, as in that of other 
insects, even though their operation has been felt for a number of 
years, be suddenly or otherwise suspended, and we have then the 
re-occurrence of devasting swarms of it. Hence the existence of 
shrubs in the colony, and especially in our public gardens, already 
supporting and dying from the effects of this ** Cottony Cushion 
Scale " is not altogether insignificant. When its ravages in New 
Zealand were yet only commencing, W. M. Maskell wrote as follows : 
— " Nobody seems to try to destroy it. With the example of 
California and the Cape of Good Hope before us, we may b6 sure that 
ere long this pest will become a dreadful nuisance. I have tried to 
warn the people of Nelson and Auckland, but no remedy has been 
attempted."^ Events have shown the accuracy of this surmise, and 
the results of the inertia of the New Zealand colonists.** 

The same indifference as to their interests was in existence 
amongst the orchardists of California. " When (the Los Angeles 
Herald informs us) it first appeared in the city of Los Angelos, 
and its character and ravages became known, it might have been ex- 

* Trans. New Zealand Inst., 1883, vol. xvi., p. 141. 
t "The Scale Insects/' p. 107. 
X Op. at. 

§ Vide. Hon. P. L. Van Der Byl. Rojal Commission on Vegetable Products, 
Victoria. First Progress Keport, «&c., p. 27. 8th December, 1885. 
II Los Angeles Herald^ 1877. 
t Trans. N. Z. Inst., 1883, p. 140-141, 4th October. 

** In the neighbourhood of Brisbane it still (September, 1889) foi*tunately 
hap|)eii8 that its parasites are keeping it from increasing to any great extent. 
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terminated for less than 500 dols. But the people refused to bum 
the trees." Again, at the Cape, E. J. Dunn informs us : "It was too 
late before they took the matter up — ^the insect had got a start." 

Natural JSnemies. — The part, if any, that birds or other vertebrate 
animals play in destroying the Icerya Purchasi has not been recorded-, 
neither is there mention of an insect in any way parasitic upon it, as 
it occurs in California, in New Zealand, or at the Cape. For Australia, 
however, we hare to record the following : — 

1. A small dipterous insect. Mr. Prazer S. Crawford, of Adelaide, 
a short time since sent to the United States Entomological Depart- 
ment a small two-winged insect which he had found parasitic on 
Icerya, in South Australia. This has been described by S. AV. 
Williston* as the type of Lestophontis, a new genus of Oscininw, and 
named Lestophonus Icerya. The Lestophonus has been introduced in 
quantity to America for liberation in infected orangeries there, by the 
u . S. Entomologist, through the agency of Mr. A. Koebele, who was 
sent on a special mission to Australia for the purpose. Mr. F. A. A. 
Skuset has quite recently described a second species, L, Monophlehi, 
bred from the coccus Monophlebus Grawfordi (Mask.), in the first 
instance by Mr. F. S. Crawford. Hitherto these dipterous parasites 
have not been observed in Queensland. 

2. A small hymenopteroua insect. This is very common about 
Brisbane, and, like the Lestophonus in Adelaide, has no doubt checked 
the Icerya in its ravages here. It usually happens that quite a number 
infest a single individual of the Cushion Scale. 

This parasite is a small brown insect, measuring nearly l^mm. in 
length, and with wing expansion of two millimetres. It has a smoky 
patch crossing the extremity of each fore-wing. In physiognomy it 
must resemble the parasite {Semiotellus destructor, Say^ of the 
Hessian fly. J 

• U. S. Depart. Agric, Division of Entomology, " Periodical Bulletin," July, 
1888, vol. I., No. 4, p. 21, fig. 3. 

+ Proc. Lin. Soc. N.S.W., Feb., 1889, vol. IV. (series 2), pp. 125-6. 

X Absence of sufficient literature prevents us from assigning this insect its 
correct position amongst the Chalcididse, but the following description may assist 
others in doing so : — 

Male. — Head large, very much compressed opposite the eyes from before 
backwards, so as to present a transverse aspect when viewed from above. Eyes, 
separated by a very broad front, very large, forming prominent lateral angles; 
ocelli (in each sex), three in number, forming a very obtuse triangle ; antenna) 
arising close together, very far forward on the face, seven-jointed (i.e., counting 
the scape as the first joint), each joint except scape and terminal one contracted 
anteriorly, and laterally compressed, so as to appear moniliform when viewed from 
above and dentate when seen from the side ; scape rather exceeding two following 
joints, cylindrical ; second joint shorter, and third joint longer than any of the other 
joints, except scape and terminal one ; 4th, 5th, and 6th subequal. Terminal joint 
of antenna oblong and obtuse. Metathorax shortly produced behind, and abdomen, 
which is obovate, contracted in front, and shortly pedunculate ; first joint of abdomen 
greatly developed. Succeeding segments more or less drawTi in, causing abdomen to 
appear as if truncate. Wings, with the costal vein long continued, extending about 
as far beyond its expansion as is the distance from the latter to the base, the 
portion beyond the clubbed branch being about as long as the clubbed branch itself. 
Just internal to the expansion is, apparently, a branch extending downwards and 
inwards, and so forming a basal cell ; the course of tliis vein being indicated by 
a dark greyish discolouration, and a patch of black pubescence. A very fine vein 
extends for some distance along and a short way anterior to the hind border. The 
outer half of the wing is clothed with short hairs, and bristles occur along the 
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3. A small brown beetle, measuring about y^ inch in length. Of 
this a single specimen only is available for description, and it becomes 
therefore impracticable to define its minute characters. It appears to 
be a somewhat aberrant form of Rhizohiua. The following are the more 
salient features which it exhibits : — 

It is broadly ovate ; the elytra and prothorax are reddish-brown, the 
abdomen beneath being rather darker brown. The head, thorix-beneath, and 
the legs are picens. The mouth organs and tarsi are brownish-red. The 
whole upper surface is densely clotted with erect rather short light-brown 
pubescence of even length. On the under surface it is less dense and 
adpressed. It is also closely and rather finely punctured — the elytra densely 
so» The head is immersed to a little beyond the hind borders of the ejes» 
The prothorax is strongly and widely excavated in front, with the sides 
anteriorily depressed, and with the anterior lateral angles well marked. The 
elytra are wider than the prothorax and are transversely elevated opposite 
the humeral angles. The epipleuras of the elytra are continued to the hind 
borders of the latter, rather oroad — especially beneath the shoulders, and are 
sparingly clothed with hairs. The tibiae are very much compressed. Length) 
2*5 mm. (IJ lines), breadth, 2 mm. 

4. In Adelaide, as previously noticed, the " Cottony Cushion Scale'* 
when it frequents the orange is also attacked by an hemipterous insect 
which, with the dipterous one, seems there, now, to check its ravages. 

lis Designation, — At the Cape the insect has been known as (1) 
the Australian Bug — in deference to the opinion that the colonists 
there received the insect in the first instance from Australia, (2) as 
the Dorthesia, since Westwood, to whom the insect was referred in 
1874, pronounced to be closely allied to a species of that genus.* In 
California, too, it is known by the name or Dorthesia — Dr. H. Behr, 
of San Francisco, having pronounced in 1877 that it was a Dorthesia, 
and Professor Riley having the next year stated that it was apparently 
identical with the Dorthesia characias, Westwood. It is also spoken 
of in America as the " Cottony Cushion Scale." In New Zealand 
its identity with any species of Dorthesia has not been suspected, and 
therefore this name is not current in that colony. Professor Kirk 
very inappropriately designates it " White Scale.' ' In Victoria, owing 
to its having been first recognised there by visitors from the Cape, it 
has received the name of Dorthesia. For Queensland we would 
suggest that, whilst it is permitted to exist in the colony, it should 
receive its correct titles — leery a Purchasi or Cottony Cushion Scale. 

Its native country. — When writing in January, 1874, concerning 
this pest, which then had recently appeared at the Cape, Mr. J. 
McOibbon was silent on the subject of its native country. Dr. A. W. 
Saxe, of Santa Clara, California, in December, 1887, " stated it was his 
belief that the pest was originally brought from Australia as early as 
1868." W. M. Maskell, in his paper " On some Coccidse in New 

oofltal vein. The legs — especially the hind pair — are long and very swollen j the 
swollen femora and the tibise are both long and about equal ; the first joint of 
tarsi about equal to the two succeeding. Length, Ij^mm. 

Th.Q female has the antennae eight-jointed, and neither moniliform nor dentate ; 
the second joint is shortly fusiform ; the third to seventh present the following 
characters : — They are broader towards the end and truncated, the third joint is the 
smallest, the fourth equals the third and fifth together, the fifth" to the serenth are 
equal in length, but increase in breadth, terminal joint as in male. The abdomen 
is more elongate, and, the terminal four or more segments being exposed, la pointed. 

* Oardener^s Chronicle, 1874, p. 384. 
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SSealand," read on the 6tli June, 1878, like McGibbon, was also silent. 
So in October, 1883, and again in 1887, be expresses no opinion in 
reference to its original habitat. Professor C. V. Eiley, however, 
writing in March, 1879, remarks : " It is an Australian insect, 
apparently Dorthesia Characias, Westw.^* — i.e., an insect which has 
never been recorded as having been met with in the Australian 
colonies, and is a native of quite a different region. And again, in a 
letter to H. Goss, relating to California as the scene of its destructive 
habits, he states, " into which country, as well as New Zealand and 
Cape Colony, it has been introduced from Australia."* J. H. Comstock, 
in a report dated June, 1881, writes : " It seems probable that it is an 
Australian species." Professor T. Kirk, in September, 1885, states 
that, " it was supposed to have been introduced from Australia, but it is 
not a native of that continent, and in all probability has come to onr 
shores with imported citrads from the Fiji Islands or California." The 
Hon. P. L. Van Der Byl, in December, 1885, remarked, concerning the 
so-called ** Australian bugs'* : ** They were introduced into our colony 
through the Australian blackwood ; " and Mr. E. J. Dunn, 29th June, 
1886, writes: ."About twelve years ago it was noticed for the first 
time in the Botanical Gardens, Capetown, and most probably arrived 
there from Mauritius with plants sent to the Botanical Gardens. . . 
. . . I wrote some weeks ago to the Agricultural Department, 
Victoria, urging that every precaution should be taken to prevent its 
introduction, as there was great risk of its being brought from 
Mauritius.^t Finally, Mr. E. S. Crawford, of Adelaide, has stated that 
** he is sure that it is not a native of that part of South Australia." 

We ha: ,then, Australia, Fiji, California, and Mauritius as claim- 
ants for th. honour of having given birth to Icerya Purchasi. No, 
wonder thei ,, as we learn from Mr. F. Crawford, the question of its 
native couiiry should exercise the minds of Ormerod and other 
European economic entomologists. 

A clue to the native country of any vegetable-eating insect like this 
Icerya is given by considerations relating to the natural home of the 
plants which it affects, or to the locality in which its enemies permit it 
to maintain equilibrium, with relation to themselves, in the balance of 
nature. 

The parasites of coccid insects have been so little investigated that 
the absence of any mention of them as attacking Icerya Purchasi, by 
those writers who have dealt with this pest, is a negative evidence as to 
their existence, in the country which these writers have had in view, of 
very little value. Exception, however, must be made in the case of 
America, in which country L. O. Howard's " Eeport on the Parasites 
of the Coccidae" plainly indicates that far more attention has been 
bestowed there on this important subject than anywhere else. And yet 
this report does not indicate the existence of any insect parasitic there 
upon the " Cottony Cushion Scale." When an alien insect, too, has 
established itself in any country for a length of time, though at first 
free from their attacks, those parasites which previously have lived on 
whatever allied insects the fauna of that country may present, will 
eventually develop a taste for the new comer, and the sooner in propor- 
tion to the nearness of this alliance, or to extent of the previous range 

* '' Nature;' 20th March, 1887, vol. 35, p. 453. 
t Melbourne Argus, August, 1886. 
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of variability in the diet of these parasites. We have no evidence that 
in 1869 the Tcerya Purchasi occurring about Brisbane was subject to 
the attacks of the same parasites which now feed at its expense here, 
or to those of others. In Adelaide this pest, on introduction, spread 
with alarming extent at first, but was subsequently so parasitised that 
the discovery of a single living specimen became a matter of diflBculty. 
(P. S. Crawford.) 

The probability of Mauritius being the original home of the Cottony 
Cushion Wcale may be dismissed on consideration of the following 
facts: — (1) No mention has ever been made of Icerya Purchasi, or any 
insect answering to its description being found there, although Q-u^rin 
Meneville and others have paid especial attention to the coccids of that 
island. (2) The only one who, as far as we can learn, has suggested 
Mauritius in this light, Mr. E. J. Dunn, has in his account of the Cotton 
Cushion Scale and its ravages,* related, as if connected with the subject, 
the destruction produced by quite a different insect, and one which does 
occur at Mauritius— *.a., the Dorthesia Seychellarum, Westw. — made 
known thirty years previously.f 

With reference to Professor T. Kirk's suggestion as to the Fiji 
Islands we may remark as follows : — If the insect occurred there it is 
more than probable that, as in every other Country where it has dis- 
covered itself, it would attack citraceous trees, and yet the fact remains 
that J. P. Storck, who wrote on the orange cultivation in Fiji, and 
incidentally mentioned the insect enemies of that tree, does not refer to 
its occurrence there. J 

With regard, then, to the claim put forward on behalf of Australia — 
Did the Cape receive the insect from this source? We have the fact 
recorded that it " appeared (there) first on a specimen of Acacia 
meloxylon — an Australian tree, that species of Acacia of Australian 
types§ were its preference," and that " Coccoloba platyclada (a 
Solomon Islands shrub) and Pittosporum tobira (a Japanese shrub) 
were covered with it." — J. Mc Gibbon \\ If introduced, then, from 
Australia the probability of this happening in connection with the 
transmission of Acacia melanoxylon — the black wood of Australia — 
would on hasty consideration appear to be very great ; but we submit 

(1) this probability does not seem to have occurred to Mr, McQibbon. 

(2) Acacias grow so readily from seed, and their seeds have such 
enduring vitality, that it. is the almost invariable practice to forward 
seeds and not young plants in supplying the demands of cultivators 
especially m parts of the world remote from Australia — and especially 
has this been in practice in the case of Acacia melanoxylon. It is 
scarcely likely, then, that the Capetown Botanical G-ardens received 
young Acacias from Australia, but most probably the seeds of these 
plants were sent them. The Icerya could not have been transmitted 
with the seed. 

We have still to refer to Professor's Riley's positive assertions that 
" it is an Australian insect," and that California, New Zealand, and the 
Cape all derived the pest directly or indirectly from Australia, and that 

* Letter dated 2. th July, in Melbourne Argus, August 188G. 
t Gardener* s Chronicle, 1855, p. 836. Article by J. O. Westwood. 
X Vid. "Treatise on Orange Culture," by G. E. Alberton, 188A, p. 71. 
§ Not nece3sarily Austi*aliaii species of Acacia. (II.T.) 
Qardetier's Chronicle ^ 1874, p. 384. 
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as far as California is concerned "it has evidently been introduced 
(probably on the Blue Gum or Eucalyptus)."* Neither in Australia — 
where so many species of Eucalyptus are indigenous — nor in New 
Zealand — where tney have been so extensively introduced, has Icerya 
Purchasi been reported as occurring on any species of this immense 
genus. We have, however, seen it at Brisbane on young plants of one 
species, E. microcorys. Professor Riley writes, " It will be naturally 
partial to Australian trees" (this will be so if his assertion as to its 
original habitat is correct), and continues, it " shows a preference for 
Acacia, Eucalyptus, Orange, Rose, Privet and Spirsea^t — i-c^i for trees, 
the majority of which are quite foreign to the Australian flora, two are 
not exclusively Australian by any means, aud the remaining one is co- 
extensive in its distribution with the whole Australian region. Review- 
ing the plants as yet recorded as being affected by Icerya Purchasi 
(vid. p. 53) we find that the Australian and Asiatic components of it 
are — excluding those plants generically represented in both continents, 
as 4 : 9 — at the very lowest computation (i.e. omitting those plants 
mentioned by Mr. Dunn) ; and the exclusively Australian species 
amount to only five, two of which belong to genera not peculiar to 
that flora. Regarding the plants in Australia on which Icerya has 
been met with, we find that they amount to thirteen. Of this number, 
four plants belong to exclusively Asiatic, and two only to exclusively 
Australian genera; and four to exotic species, and three only to 
endemic species of genera common to Asia and Australia. 

Its Eastern Asiatic facies appears very pronounced, and it is a 
fact not without significance that some years prior to 1869 when, as 
we have seen, the Cottony Cushion Scale was first noticed as occurring 
m the neighbourhood of Brisbane, extensive exchanges of living plants 
were being effected between this city and the Eastern Asiatic countries 
— China and Japan. Did not California, too, negotiate similar inter- 
changes prior to 1868, when it is supposed the Icerya Purchasi first 
made its appearance in that State. 

Black Scale, No. 1 (Lecanium hesperidum). 

This Lecanium, which is so common on a great number of garden 
shrubs about Brisbane, and less frequently on the orange, J is much 
flatter than is the Black Scale, No. 2 — Lecanium olesB, neither has it 
the ridges which are so conspicuous on that insect. 

The Queensland insect presents the usual characters which are 
assigned to this almost universal pest, whether it occurs in Europe, 
India, America, or New Zealand, and it has been written of at least 
since the time of LinnsBus (1735). 

The following account of the insect is given by E. T. Atkinson. § 
It has the evident merit of having been compiled with the aid of 
Comstock's description II : — 

" Toung Insect. — Flat, long, oval, reddish-brown ; abdominal cleft 
visible ; antennaB with six joints, the third longest, the fifth having the 

* Vid. Report Department of A griculture, Washington, 1878, pp. 208-9. 

t i.e., p. 208. 

% It may ba observed here on the three cultiTated varieties of Manga, amongst 
other economic plants. 

§ " Insect Pests belonging to the Homopterous Family Coccid»." Journ. As. 
Soc, Bengal, vol. Iv., p. 282 ; Calcutta, 1886. 

II Report of the Entomologist. Rep. Depart. Agric, Washington, 1880, p. 335. 
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appearance of two soldered together, tbe last with a few hairs ; 
tibisB and tarsi, of about equal length ; the upper pair of digitules 
long ; the lower short and narrow ; the abdominal lobes end in two 
very long setsB. 

^^ Adult male not known. 

"^d^t^/^y^wffZe varying in shape from a regular ellipse to nearly 
circular, elongate, flat, yellow inclined to brown on the disc, often 
dark ; smooth, shining with a fringe of small hairs not very close 
together ; sparingly punctured on the disc ;* after death, the border 
often becomes wrinkled radially for a narrow space. The antennsB are 
present and are 7-jointed, 1 and 3 joints thickest, 4 and 7 sub-equal in 
length, and 3 a little shorter, rest shorter and sub-equal. Feet 
moderately long, coxae thick, femora moderately large and about the 
same length as the tibiae, which are thinner ; tarsi still thinner ending 
in a claw ; upper digitules rather long ending in a knob ; lower pair 
about twice as long as the claw and very broad. Abdominal lobes 
cordiform ; anal ring surrounded by six long hairs. Length 3-4 mm." 

Sahits. — This scale insect until it is fully grown is quite com- 
petent to shift from any position it has once taken up, and this 
capability for movement is mostly exercised at night time or when the 
plants which it has infested happen to be dying. It occurs on every 
part of the tree which it has settled on, and is often observed on the 
under surface of leaves when its attacks are extended to these organs. 

In Queensland, as in New Zealand (-Mask ell), it is probably always 
viviparous, and seems to breed all the year round, its rate of increase 
being very great. Maskell records the fact that a female examined in 
the spring contained 93 embryos, and there are also probably several 
generations during the year. 

Nature and Extent of Injury, — Diverting the sap of the part 
which it has infested, from its proper destination, its first effect seems 
to be to check the growth of the plant, and this is especially noticeable, 
since it seems particularly to affect the moat recently developed shoots. 
Like Lecanium oleae it is one of those scale insects which, as Mr. 
Maskell has shown (" Scale Insects,'* Wellington, 1887, chap. Ill, 
pas.), excrete a " honey dew " by means of an exsertile tube, emanating 
from the ano-genital orifice. This honey dew falling on the surface of 
any leaf which happens to be beneath that on which the Lecanium is 
fixed accumulates and forms a coating upon it. Being of a saccharine 
nature it supports microscopic fungi of different genera and species, 
and of a very dark brown or black colour. These are the components 
of the black sooty substance which covers any plant which the Leca- 
nium happens to infest. f The nature of this substance, as well as 
the injury which its presence occasions, will be further related when 
we come to treat of famagine, the name by which it has been desig- 
nated. (Vid. p. 145.) 

Introduction, — The history of the introduction and spread of 
insect pests into new countries is often lost sight of ; nevertheless it 
affords a subject for important consideration. We do not know the 
time when the Queensland fauna was first enriched with the addition 

* Lecanium olese, the other orange Lecanium mentioned in this Report, has its 
skin filled with numerous oval or round cells of microscopic dimension*. 

t The reader is referred to Maskell's verj careful summary, both of his own 
obBerrations and those of others, in a lesser degree. 
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of tbis Bcale insect : but perhaps the bistorj of its spread in Anstrniia, 
if known, would be found to be only a repetitibn of that whicK 
characterised its invasion in Europe. Accordingly, though descnbed 
as long ago as 1735 as being found there, it had in 1852, as Mons. J. 
B. Eobineau Desvoidy relates, only hitherto been recorded as occurring 
on plants grown under glass ; but he then had to report the occurrence 
of this insect in the open air on orange trees at Nice. And after 
making this statement he adds, " Ces msectes ont quitte leur prison ; 
sous les climats favorables, ila ont retrouv6 en plein aire les arbres de 
leur veritable patrie; la nature a repris ses droits."* 

R<medie8,—(yid. "Black Scale," No. 2, and "Peach Aphis," p. 83.) 
Natural Enemies, — These are (1) birds such as White Eyes or 
Blight Birds (Zosterops^ spp.) ; (2) a small moth — Tkalpocares 
coecopha^a, Meyr. (vid. 126) ; (3) a beetle — Cryptolosmus sp. {yid, 
p. 135, and Introduction, p. 16); and (4) a small Ay«?w»oiP^crow* parasite. 
This latter measures rather less than half-a-line in length; is dark 
brown ; has nine-jointed antennae, and uniformly-coloured wings.f 

Thb Blacjz Scale, No. 2 {Lecanium olea, Bernard). 

This is the well-known insect referred to as occurring in Europe 
by Mons. J. B. Eobineau Desvoidy, and stated by him to be " I'insect 
le plus desastreaux de cette epoque."^ Other subsequent writers also 
on insect pests have mentioned it. Of these we need only refer to J. 
H. Comstock§ and W, M. Maskell.|| The former of these authorities 
gives the following description, which will serve to define the species :— 

" Adult female. — Dark brown, nearly black in colour ; nearly hemis- 
pherical in form ; often, however, quite a little longer than broad ; average 
length from 4 mm. to 5 mm. (^-^ mches), average height 3 mm. (^ inch). 
Dorsum with a median longitudmal carina and two transverse carinset, the 
latter dividing the body into three sub-equal portions; frequently the 
longitudinal ridge is more prominent between the tranverse ridges than 
elsewhere, thus forming with them a raised surface of the form of a capital 
H. The body is slightly margined ; outer part of the disk with many (18-30) 
small ridges which extend from the margin half way up to centre of dorsum. 
Viewed with the microscope the skin is seen to be filled with oval or round 
cells, each with a clear nucleus ; the average size of the cells being from *05 
mm. to 06 mm. in length, while the nuclei average '02 mm. in diameter. 
The antennsB are long and S-jointed, the two basal joints short; joints 

* ** Compt. Bend. Hebdomadaires des Seances de TAcad. des Sciences." Paris, 
1852, T. XXV., p. 185. 

t The position of this insect amongst the ChdUndidce is uncertain. It may be 
readily distinguished by the reinarkably ribbed condition of the joints of the antennae. 
These organs are nine-jointed (apparently ten- jointed in one sex), and rather 
flattened ; the first joint is small and short ; the second joint (scape) fusiform, and 
rather long ; the eight succeeding joints (except fourth, which is slighlly longer 
than the third) gradually decreasing in length and in breadth. Antennse thickened 
towards end, but scarcely clubbed ; the last joint ovate, obtuse ; at their origin they 
are about half the distance between the eyes apart. From the third onwards, the 
joints support prominent narrow ribs which end in blunt teeth ; there are about 
twenty of these on each joint, those of three last are continuous along the joint. 
The abdomen is ovate, the thorax is well clothed with black hair above, the wings 
are uniformly pubescent. This insect is common at Brisbane. 

X Comptes Rendus, T. xxxv., p. 184. Paris, 1852. 

§ " Re]>ort of the Entomologist — R<?port of the Commissioner of Agricultnre,** 
1880, pp. 336-337. 

II "An Account of the Insects Noxious to Agriculture and Plants in New 
Zealand." WelUngton, 1887, p. 82. 
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longest, jointB 4 and 5 eqnal and shorter, joints 6 and 7 equal and still 
shorter, joint 8 with a notched margin and almost as long as joint 3. Legs 
rather long and stont, the tibiaB being about one-fifth longer than the tarsi. 
The anal ring seems to bear six long hairs." 

Occurrence. — At Toowoomba it occurs on the young branches, leaf 
stems, and less frequently the leayes themselves of orange and all other 
citraceous trees, including even the citron and shaddock ; and in the 
Brisbane District it is equally well distributed. A young plant when 
subject to the presence of this pest will, if left alone, succumb to its 
influence. The worst feature connected with it is that, as with other 
allied scale insects, black sooty fungi, affording a condition called 
fumagine^ are invariably associated with it (Vid. 8, v, " Fumagine," 
p. 145). 

As in other countries, so in Queensland, this pest does not confine 
itself to injuring orange trees, but may be met with on many shrubs, 
in our gardens especially. In New Zealand it is not yet reported as 
attacking orange trees, and in Europe, as its name implies, it especially 
affects the olive. In Toowoomba we have found it in two instances 
on peach trees, and on one occasion on a passion fruit vine. 

Habits and Increase, — During the early stages of its life this scale 
insect may be observed shifting its position on the branch which 
supports it, and when it is almost fully grown will even move slightly, 
especially at night, when the wood on which it has fixed itself is 
becoming dry. 

Mr. Comstock remarks that the development of this species is very 
slow and that there is probably only one brood during the year. 

i^^meJi^^.— Itemedial measures must not be restricted in their 
scope to clearing away the attendant fungus. Many substances will 
accomplish this and yet leave most of the scales on. It is desirable 
also that the eggs be destroyed together with the parent insects. Of 
the less costly remedies, or those which are not so powerful as to act 
injuriously on the tree itself, we may dismiss lime, lye, salt, sulphur, 
lime with sulphur and soot. Gishurst compound m warm solution, 
repeatedly used, and a hot solution of soap (fib. to gallon of water), 
the former applied with brush and the latter with a cyclone or other 
nozzle attached to a force-pump or syringe, are remedies which are 
much extolled. The best remedy, however, will be found in the 
emulsion made of kerosene and milk or kerosene and soap {yid, 
" Peach — Aphis," p. 83) and applied as the simple soap solution.* 

Mr. Elwood Cooper, writing from Santa Barbara, California, 
highly recommends the use of Pyroligneous Acid, diluted with half 
its volume of water, applied as a spray. He however mentions its 
price (75 cents, per gallon in California) as being an obstacle to its 
general employment, but expresses the opinion that it might be manu- 
factured and profitably sold for a mucn "lower figure*' than that 
which he quotes. In treating of this scale insect ho also makes the 
following statement regarding the use of infusion of tobacco : — 

" A. decoction of tobacco is simple, inexpensive, and, if properly applied, 
on effectual remedy for every class of insect pests that I have come in 
contact with. Forty nonnds of good strong leaf tobacco, thoroughly boiled 
in water, will make aoout eighty gallons. This can be thrown upon the 
trees with a garden syringe (force pump with spray nozzle, vid. Appendix), 

* See alsaon use of Besin Oompound (under *' Mussel Scale,f' p. 40). 
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bnt it is necessary that the decoction shonld be kept, while using it, at the 
uniform temperature of 130 degrees. Hotter than this will destroy the 
embryo fruit; less hot, less effectual. I would recommend four applica- 
tions each year until the orchards are entirely free from insects. Every 
orchardist must grow his own tobacco, which he can do in a small way u 
he attends to it properly, at a cost of two cents per pound. One* acre will 
produce 4,000 pounds.'** 

Natural Enemies. — (1) The little " white eyes" — different species 
of Zosterops — have been observed at Brisbane feeding on an allied 
and equally destructive insect Lecanium hesperidum, and there is no 
doubt that these, and perhaps other entomophagous birds, help to 
keep down the " black scale." 

(2) A moth (Thalpocnres coccophaga, Meyr.). — Both at Too- 
woomba, and Brisbane too, we have noticed amongst these Black 
Scales, and generally in the angles formed by the branches on which 
they feed, what are usually described by gardeners in both districts 
as " extra fine specimens" of the pest. Examination, however, of 
these will soon reveal the fact that they are lepidopterous grubs 
which have clothed themselves with a dark covering, and that this is 
interwoven with and covered by the black remains of dead Lecanidae. 
Thus ensconced these grubs do from time to time consume the scale . 
insects, and we have seen a tree almost stripped of the latter by their 
agency. This caterpillar changes into its chrysalis state in or near the 
position where it was first found. After a certain number of days 
from the chrysalis there emerges a small moth h&ving these charac- 
ters : — It is rather small, having an expanse of wings measuring from 
nine to ten lines. The forewings are elongate-triangular with the 
anterior border slightly concave, the apex round-pointed, and the hind 
margin strongly rounded and oblique. The head is pale yellowish- 
brown coloured, the body and limbs grey irrorated with white. The 
hind wings are brownish (fuscous) grey, with yellowish white bases. 
The fringe of the forewings is fuscous-red, that of the hind wings is 
grey, and in both cases tipped with white.f 

(3) A small hymenopterous brown insect having a square midbody, 
cordate hind body, very large black eyes, twelve-jointed antennae, and 
wings crossed by three blackish bands.J 

(4) A small beetle, Cryptolcdmus sp., vid, p. 135, and Introduction, 
p. 16. 

* First Report of the ** Board of State Horticultural Commissioners of Cali- 
fornia,'* p. 39, Sacramento, 1882. 

t This belongs to the family Noctuse. It was first detected, at Sydney, by 
Mr. Q-. Masters, who established its singular relationship to a Lecanium injurious 
to Macrozamia, and has been described by Mr. Meyrick. Vide Proc. Lin. See, 
N. S. Wales, 2nd Ser., vol. i., p. 10. 

J This insect belonj;s to the section Encyrtida of the family ChalcididcB, and 
possesses the following characters :— Testaceous j the antennse are widely separate, 
twelve -jointed. First joint very small and short, testaceous j second joint (scape) 
fusiform, testaceous ; third to ninth {i.e., funiculus) gradually diminishing in length 
and increasing in breadth, first five joints fuscous, and succeeding two uncoloured. 
The joints of the funicle gradually widening to form the three-jointed club, which is 
fuscous. Thorax quadrate. Abdomen sessile broadly ovate ; ovipositor stout. 
Forewings crossed by three broad bands of dark pubescence, one occupying outer 
end, one a short distance from the base, and the third (narrower one) intermediate 
and more or less unit ed with the outer one ; about twelve bristles along the costal 
edge. Hind wings uniformly pubescent. Spurs on hind and middle tibi® well 
marked, especially latter, which are very long and stout. Found at Brisbane. 
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White Obangb Scale {Ohionaspis citri, Comstock). 

This scale is well known in New South Wales orangeries, and is 
plentiful on citraceous trees, in at least the Brisbane district, of this 
colony. Beyond Australia it has been noticed in New Zealand, 
whither it is now imported on Sydney oranges. W. M. Maskell, our 
authority for the New Zealand habitat, adds that it is apparently an 
importation from America,* in which country it had been observed 
in 1880, in Louisiana (Comstock). It is to be met with right up to 
the foot of the Toowoomba ranges, and though rare in the immediate 
neighbourhood of the town itself, having only as yet been observed by 
us in the garden of Mr. Gregory, of Drayton, it is common at no 
great distance from it, specimens having been forwarded from 
Allsprings, Koojarewon. It occurs on the branches, leaves, and fruit, 
and seems to attack indifferently all plants of the citrus family. The 
Allsprings specimens had, as associates on the same twigs, three other 
scale iDsect8,viz.,the Red Scale ( Aspidiotus coccineus); the Long Mussel 
Scale (Mytilaspis Gloverii); and Lecanium OlesB. The female scale is 
of a blackish-brown colour, of elongated form, narrow and pointed at 
one end and, when occurring isolated in positions where its develop- 
ment is unhindered, has amedian central ridge. It measures about a 
line in length. The male scale is much smaller, not exceeding from 
■Y^ inch to 2V ^°c^ i^ length. Its sides are nearly parallel, and except 
at one end, where there is a dark spot, its colour is snow white. 

According to Maskell, its detailed description is to be found, as 
given by Comstock, in the Second Eeport, Department of Entomology, 
Cornell University, 1883. 

As this description is not accessible to us, and the work in 
question is very difficult to obtain, we append the following definition 
of the characters presented by Queensland specimens of the 
insect f: — * 

Scale of Female. — The scale of the female, or, rather, the 
secreted portion of it, is of a dirty blackish brown colour. The first 
skin is light yellow, and the second is darker ; the scale is narrow at 
tlie anterior end, and widens backwards from about the middle of 
the second skin. There is a longitudinal mesial dorsal ridge extending, 
in specimens which have developed under favourable circumstance, 
the whole length of the scale, or confined to that portion only which is 
covered by the two skins. The total length averages about '075 inch, 
of which '02687 in(5h is occupied by the two skins, the first measuring 
•00937 inch. 

Female, — The body of the female is of elongate form. The 
segments of the body are more or less well defined. The four last are 
armed with spiniform plates, and the remaining segments are unarmed. 
The last segment presents the following characters : — The spinnerets 
are undeveloped. There are three pair of lobes, of which the central 
ones only are serrate. The median lobes are terminally rounded, and 

* " An Account of the Insects Noxious lo Agriculture and Plants in New 
Zealand— the Scale Insects." Wellington, 1887, p. 54. 

t " Those given by Maskell himself (N. Z. Trans., vol. xvii., 1884, p. 23, and 
" Scale Insects," 1887, p. 54) are s«'arcely sufficient for the ' recognition of the 
insect with certainty, and what portion of Com stock's description of Chionaspis 
Huonymi (Eeport, Comm. Agr., 1880, pp. 313-14) applies to this iosect cannot be 
assigned to it, here, in the absence of the Cornell University publication. 
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after almost meeting in tlie centre of tbeir length, diverge posteriorly; 
the second and third lobes of each side are deeply incised, each being 
divided into two, not greatly unequal lobules, having rounded free 
borders. The lateral margin of the segment, anterior to the third 
lobe on each side, is divided into four lobes, which progressively 
increase in size, and have serrate margins. Opposite each of these, as 
well as opposite each of the two portions of the second and third lobes, 
is a horse-shoe shaped pore. The plates are slender, simple, and 
tapering ; those on the lateral margin of the segment are the largest. 
There are two plates lateral of each of the first, second and third lobes, 
and a pair about midway between the third lobe and penultimate 
segment. There are ^^q transversely elongated pores on each side, the 
1st opposite interval between the first and second lobes, 2nd and 3rd 
opposite the incisions in the second and third lobes, 4th and 5th 
opposite the two first impressions in the edge of the segment anterior 
to the third lobe. The penultimate segment, and last segment, are 
connate at the margin of the body. This segment bears three plates, 
and the two segments anterior to it bear usually seven and eleven 
plates respectively. 

Scale of Male. — The scale of the male is white, tricarinate, with 
the exuviae light yellow or brown. Length, '03 to 'Oi inch. 

Male. — Yellow, with darker yellow thoracic band, but with no 
other special marks. Wings milky white. Eyes purplish black (by 
transmitted light) . AntennaD, with large joint, rather enlarged, and 
suddenly attenuated. Total length, incluaing style, '028289 inch; 
length of style, -007657 inch. 

Natural Enemies. — (1) The caterpillar of a small moth. — On the 
surface of the bark, already speckled with the snow-white scales of 
the male Chionaspis — and amongst which will also be found the less 
conspicuous blackish female- scales, may occasionally be noticed patches 
not infrequently some inches in extent, uniformly covered with much 
finer, chaffy-white also, material. This last, on examination, will 
prove to be nothing other than fragments of the scales of the Chionaspis, 
which have been woven on to the surface of a webby substance of 
close texture. This web lies almost contiguous to the surface of the 
bark, and on lifting it the tiny tricarinate male-scales will be seen 
to be, as it were, mown down to their base of attachment on the 
bark, and the scale insects, which they had protected, gone. A tiny 
caterpillar may be found engaged in the operation, or if not— as 
usually happens, in some bark depression at the edige of the web area, 
in a cocoon of white silk, in the exposed outer surface of which 
fragments of bark debris have been woven, a small brcfWn chrysalis. 

(2) A fungus, Microcera rectispora, GooTce — ^highly interesting as 
occurring in this connection. On and amongst the Chionaspis scales 
will often be noticed groups of small brown rounded bodies with 
little masses of white fibrous material amongst them. These appea- 
rances are the indication of the presence of a parasite belonging to 
some genus, Microcera, as does the fungus of the Red Orange Scale. 
It, however, differs from the latter in general appearance — in colour, 
shape, and also in the position, with respect to the scale, in which it is 
found. It does not as in the case of its congener, M. coccophila, arise 
almost exclusively from the border of the scale, but is found growing 
erect on its surface and on parts around the scale. The fungus, or 
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rather '^ receptacle " (stroma) is composed of compacted threads ; it is 
globose with a short broad neck (pedicel) ; in colour it is light brown, 
with darker coloured rugosities. With age it resolfes itself into 
its component white threads (the above-mentioned white fibrous 
material). The spores of the fungus terminate these threads, and are 
characteristically straight. ' Hence the specific designation rectispora,* 

Bemedies.^Vid. "Black Scale, 'No. 2," p. 125. 

B>ED Obanoe Scale (AspidiotiLS coccinettSy Genadius). 

This scale is also known as the "red scale of California, "t the 
latter State having derived this pest from Australia. It also occurs in 
New Zealand, J which has almost certainly been infected from the same 
source ; oranges, on which are Chionaspis citri and it, being con- 
stantly sent from New South Wales to that country (Maskell). 
Australia itself probably received it from Europe. It is a very com- 
mon pest in, at least, the southern part oE this colony, where it infests 
not only citraceous plants, but other kinds also, including the mul- 
berry, which succumbs to its attacks. It is especially prevalent, 
wherever there are oranges, in the Toowoomba District. 

Bymptoms, — It occurs equally on trunk branches, leaves, and 
fruit. Every accessible spot on the bark of infected trees is at times 
occupied by it — a complete encrustation being thus formed. Oranges 
— if the scale has settled upon them in any quantity — after gathering, 
become disgustingly black with its dead and discoloured remains; 
and, previous to their ripening, their natural bright-green colour gives 
place to a pale-yellow, their growth is retarded — they do not reach 
their full size, and they may even fall from the tree. Wlien the 
leaves are attacked by them, they exhibit conspicuous yellow-green 
spots, the centres of which are occupied by the scale insects them-, 
selves, and either the assimilating power of the foliage is much 
diminished, or worse, the leaves are shed, and by both of these events 
is the health of the tree considerably impaired. When on the bark 
itself their presence is not quite so conspicuous, owing to a certain 
harmonj^ of colour being maintained, but the injury which they 
occasion, when in this situation, is none the less. 

Eull descriptions of the insect are quite accessible. Maskell has 
described it§ and Comstock|| also, both more or less fully, and in 
Australia itself, Mr. Frazer S. Crawford has made most interesting 
observations concerning it.lT Each of these scientists has investigated 
the insect and its ravages without any knowledge of his fellow- 
labourers' concurrence in the same work or ol: the existence of any 

* This fungus, having been forwarded, by request, during the progress of this 
inquiry by P. M. Bailey to M. C. Cooke, has been pronounced by the latter to con- 
stitute a new discovery. It is described by Messrs. Cooke and Massey as follows : — 
Microcera rectispofa, Cke. and Mass. Sporodochiis subsphaeroideis, subsessilibus, 
primo rubellis, demum albidis, conidiis elongato f usiformibus, utrinque acutis 7-9 
septatis, hyalinis, 150-200 x 10 micro, mil. Sporophoris brevibus, tenuibus, furcatis, 
hyalinis. Qrevilleay September, 1887, p. 4. 

t In contradistinction to the red scale of Florida — Aspidiotus ficus, Riley. 

t Maskell. "Scale Insects," p. 42, and N. Z. Trans., vol. xi., 1878, p. 199. 

§ N. Z. Trans., vol. xi., 1878, p. 199; and "Scale Insects," 1887, p. 42-3. 

II "Beport of the Commissioner of Agriculture," Washington, 1880, pp. 
293-5 } and Canad. Ent., vol. xiii., p. 8. 

T The " Round Orange Scale," paper read before the S. A. Gl^ardeners* Im- 
provement Society, May 6th, 1882, plate. 
I 
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previously recorded facts concerning the subject. Maskell named 
it Aspidiotus aurantii ; Comstock, Aspidiotus citri ; and Crawford, 
Chiysomphalus aurantii. 

Description, — It may be recognised by the following description 
of the Scale of the female. This is circular, almost flat, about -^ inch 
in diameter. It has a nipple-like prominence in the centre. In 
colour it is light gray, and quite translucent, its apparent colour 
depending on that of the insect beneath, and varying from a light 
greenish-yellow to a .bright reddish-brown, the central third is as 
dark and usually darker than the remainder of the scale (Comstock). 
In addition to the ordinary dorsal scale this Aspidiotus has the 
ventral scale, or that interposed between its body and the surface of 
the plant on which it has settled, developed to an unusual extent, and 
80 almost enclosing the cavity of the puparium. 

Scale of male, — '* The scale of the male resembles that of the 
female, except that it is only one quarter as large, and the posterior 
side being prolonged into a flap which is quite thin." (Comstock.) 

Entent of injury inflicted, — Wo have no data by which to repre- 
sent the actual money equivalent of the damage for which this 
insect is responsible in Toowoomba or other districts of the colony ; 
but one may often see young trees whose fruit-producing power is 
completely held in abeyance owing to its presence. Mr. Comstock, 
however, states—" This insect spreads quite rapidly ; and from what I 
have seen of it I believe that it is more to be feared than any other 
scale insect infesting citrus fruits in this country. As illustrating the 
extent of its ravages in Australia, Dr. Bleasdale told me of a grove 
of thirty-three acres which nine years ago rented for £1,800 per 
year, and for which three years ago only £120 rent could be 
obtained."* Previous to 1880 this same scale had occurred at Chios 
in such abundance as to destroy the orange trees there, as Mr. 
McLachlan informs us.f 

Remedies, — Vid. ** Black Scale, No. 2," p. 125. — Owing to the fact 
of the ventral scale being developed to so unusual an extent, and the 
insect therefore possessing a large development of secreted matter 
impervious to most insecticidal fluids, except, only perhaps, kerosene, 
the red orange scale is especially difficult to extirpate. Dr. J. Ban- 
croft, of Brisbane, has been in the habit of using a brush composed 
of steel wire for the purpose of clearing the bark of infested trees. 

Natural JSnemies. — 1. A fungus ^ Microcera coccophila, Desm. 
This fungus which really lives at the expense of the Aspidiotus cocci- 
neus is usually regarded as a pest itself. Its fungus nature is not 
even suspected, indeed it is even looked upon as a coccus insect and 
designated the Scarlet Scale, The following is its mode of occurrence 
and characteristic appearance. When orange trees are infested with 
the "red scale," and especially when their branches also are black 
with the fumagine consequent on the presence also of the Lecaniuin 
oleoe, there may be observed small irregular rose-red bodies. These 
are especially noticeable on the blackened boughs. But when in this 
position, but more especially when situate on the leaves, it will be seen 
that these are closely connected with the present scale insects. In 

* Beport of Entomologist, U.S. Department of Agriculture, Washington, 
1880; page 295. 

t Qard, Chron., 1880, p. 665. 
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fact they are small conical tufts which emerge, often to the number 
of three or four, from the margin of the " scales," or, when the scales 
themselves are concealed by the growth of the fumagine, these tufts 
appear to arise erect and stalked immediately from the boughs and 
independent of such origin. Microscopical examination shows that 
the tufts are composed of minute nearly simple threads matted 
together and that these threads terminate in narrow and sharp- 
pointed low crescent- shaped bodies, which are the spores of the fungus. 
This fungus is well known in Europe as the " Coccus microcera," and 
has previously been noticed in this colony by Mr. F. M. Bailey on a 
species of Coccus which infests the lemon. It is shortly described in 
the " Synopsis of the Queensland Mora" of that author,* and more 
fully by M. C. Cooke, who illustrates the species by means of a 
figure representative of its appearance when highly magnified.* 

(2) A small oval- shaped hairy heetle measuring 1^^ inch in 
length, which has the wing covers (elytra) brownish black, and the 
remaining parts light brown. This insect is closely allied to the rather 
larger beetle which feeds upon the Circular Black Scale, being like it 
a Rhizohius,\ 

CiECULAE Bla-CK Soale {Aspidtotus ficus, Eiley). 

There can be no doubt but that the small circular reddish-brown 
or black (fig-coloured) scale, with light-coloured central area, not in- 
frequently found on orange trees about Brisbane, is the Aspidiotus 
ficus, Bileyy a scale hitherto only observed as occurring in Americaa 
and the West Indies, and first described by AshmeadJ under the name 
Chrysomphalus ficus, but afterwards by Comstock§ as Aspidiotus ficus. 

The latter' s observations are so carefully recorded and so well 
apply to our own scale iosect that for the purpose of facilitating 
recognition — and this can only be effected with certainty by reference 
to minute details, his description of the female scale insect, only, may 
be profitably introduced here. This is contained in his report to the 
United States Commissioner of Agriculture, and is that referred to in 
the last of the above references. It is as follows : — 

^^ Scale of Female, — The scale of t lie female is circular, with the 
exuvisB nearly central ; the position of the first skin is indicated by a 

* ** Handbook of British Fungi," vol. 2, p. 556. 

t The following is a description of the insect : — RMzohiuSy sp. Elytra and an 
ill-defined blotch behind centre of fore-border of prothorax brownish-black. Best 
of prothorax, head, whole undersurface, limbs and mouth organs, testaceous. 
Confusedly punctured, densely clothed with a rather long pubescence ; erect hairs 
also, sparsely distributed on the elytra. Head immersed in prothorax to a little 
beyond hind border of eyes. Front very broad and even ; labrum entire ; eyes 
prominent and coarsely facetted. Prothorax more than twice as broad as long, fore- 
border shallowly excavated, hind border produced in centre and slightly hollowed 
oat on each side, sides bordered and regularly arched, anterior lateral angles 
rounded off, on each side a group of large contiguous punctures. Elytra with very 
broad epipleurse extending to hind border of third abdominal segment, suddenly 
contracted behind. Prostemal ridges well defined, regularly inclined, and meeting 
in very open obtuse angle. Abdominal plates apparently plane, nearly reaching hind 
border, but not extending to lateral one of first segment ; its hind margin regularly 
arched. First abdominal segment rather coarsely punctured. Claws shortly appen- 
diculate. Length slightly exceeding one line. 

X American Entomologist, 1880, p. 267. 

§ Canadian Entomologist, vol. xiii., p. 8 ; and Report of the Commissioner 
of Agricxilture, Washington, 1880, pp. 296-300, p.l. iii. 2 ; xii. 2. j xiii. 2. 
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nipple-like prominence, which in fresh specimens is white. The part 
or tiie scale covering the second skin is light reddish brown ; the 
remainder of the scale is much darker, varying from a darkish reddish 
brown to black, excepting the thin part of the margin, which is grey. 
"When fully grown the scale measures 2 mm. (-^ inch) in diameter. 
In some specimens the part covering the exuviae is depressed, and when 
the scale is removed from the leaf and viewed under the microscope with 
transmitted light, the exuviae, which are bright yellow, show through 
this part (occasioning an appearance which, with Mr. Ashmead, sug- 
gested the name Chrysomphalus (golden navel) for this scale.) 

" Female. — The body of the female is nearly circular ; it is white 
marked with irregular yellow spots (but the mtty contents of the 
body are usually so copious as to cause the little insect to appear 
wholly yellow ) . The last segment presents the following characters : — 

" There are four groups of spinnerets ; the anterior laterals consist 
each of about eight, and the posterior laterals of about four. 

" There are three pairs of well developed lohes. The first and 
second lobes of each side are abruptly narrowed towards their posterior 
extremities on the lateral edges, at about one-half their length ; the 
third lobe is narrowed by a succession of notches on its lateral margin ; 
all the lobes are widened slightly towards their bases on their mesal 
margins. 

" The lateral margin of the segment appears to be of the same 
structure of the lobes ; it is serrate deeply notched two or three 
times, and ends posteriorly in a lobe. There are six thickenings of the 
body wall on each side of the meson. These are linear, oblong, with 
the anterior ends rounded, and slightly expanded, and are more or 
less nearly parallel with the meson. One arising from the mesal 
margin of first lobe exceeds it a little in length ; one from the lateral 
margin of the same lobe extends nearly to the anus ; one each from 
the mesal margins of the second and third lobes are about twice the 
length of the lobes, and with the anterior extremities further from 
the meson than the posterior ; one from a point about midway between 
the second and third lobes, extends anteriorly beyond any of the 
other thickenings ; and finally one from the lateral margm of the 
third lobe is short, inconspicuous, and sometimes wanting. 

" Between the first pair of lobes are two wide oblong plates, with 
the distal margin of each deeply fringed ; between the first and second 
lobes of each side are two, and between the second and third lobes are 
three similar plates ; between the third lobe, and the one at the end 
of the thickened lateral margin are three large compound plates, each 
consisting of two long branches, which are toothed deeply and 
irregularly on their lateral edges. On the ventral surface near the 
margin of the segment are situated four pairs of spines^ there being a 
spine at the base of the lateral margin of each lobe, including the lobe 
of the thickened margin of the segment described above. On the 
dorsal surface there are only three pairs of spines, none being present 
on the first pair of lobes ; each spine is situated near the middle of the 
base of the lobe it accompanies." 

Mr. Comstock then proceeds to deal with the scale of the male, 
and with the male insect itself ; but the presence of the above 
characters of the last abdominal segment, in any specimen under 
examination, are alone sufficient to identify it with Aspidiotus ficus. 
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Development of the Insect, — The same able authority, haying 
received specimens of these scale insects from a distant locality, placed 
Bome of their eggs on perfectly clean orange trees, growing under his 
immediate observation, and then noticed the development of this 
Aspidiotus from the egg to th6 adult state ; following these changes 
through five generations. Thus he was led to conclude that sixty-six 
days elapsed from the time when an egg hatched until when the 
resulting female scale insect oviposited itself. Also that that insect 
passed through five generations in less than a year ; the average time 
occupied by a single generation being a little less than seventy days. 
These numbers may, of course, as Comstock suggests, be modified 
when the Aspidiotus is living under perfectly natural conditions. 

JSabitat, — Mr. Comstock relates that he had not found that 
in the United States it occurred outside Florida. It was met 
with there in a single orange grove only. In this it had been 
first noticed on a tree imported from Havana, where it was to be 
plentifully met with. 

Occurrence on other trees. — In Brisbane* we have met with the 
scale on the following plants, growing ia gardens, viz. : — Atalantia 
buxifolia, Camphor laurel, Bean-tree (Castaneospermum), and an 
indigenous species of Myrtle — Myrtus Hillii. 

Extent of injury occasioned, — It infests the limbs, leaves, and 
fruit; and is especially injurious to young trees. The effect produced 
by its presence is similar to that occasioned by the red scale. In 
Brisbane it often accompanies, on the orange, the White Orange 
Scale, and also Q-lover's scale. Mr. Comstock states {Op, cit,, p. 330), 
"The insect has multiplied to such an extent upon the trees upon 
which I colonized it, in my breeding- room, that nearly all of tnem 
have been destroyed." 

Bemedies. — If it is observed at its first introduction into an 
orangery, there can be no doubt that it would be a wise measure to 
destroy, by fire, those plants on which it occurred. The American 
authority is very pronounced in this view ; he states : " There is no 
doubt that it would be a good investment for the orange growers 
of Florida to eradicate the pest, even if, in doing so, it is found 
necessary to purchase and destroy all infested trees. This could be 
done now easily, but if delayed a few years, the species will doubtless 
become permanently established. Should such extreme measures be 
otherwise inexpedient, and the trees large ones, recourse must be 
had to the kerosene emulsion" (vid, p. 84}), since the insect is pro- 
tected by a closely fitting scale, unaffected by most other insecticides. 
We have observed, in the latitude of Brisbane, that the eggs are 
hatched at the commencement of summer — in the middle of September 
— in the particular instance we have in view. The emulsion must 
therefore be applied as soon as, or shortly after, the fruit has been 
gathered. 

Natural Enemies, — A small beetle, measuring about 1\ lines in 
length and IJ in breadth, with its surface — which is clothed with very 
short greyish hairs — coloured as follows : — Head from the hind border 

• During October, 1887, we purchased in Brisbane imported American apples 
(a variety approaching Maiden's Blush), on the rind of which were numerous 
examples of this scale. 
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of eyes forwards and outer thirds of mid-body (prothorax) lemon- 
yellow ; antennae, palps, outer thirds of prothorax beneath anterior 
pair of limbs, feet (tarsi) of middle and hind legs and abdomen 
testaceous-brown ; remaining parts black.* 

Glovee's Scalb {Mytilapsis Gloveriiy Packard). 

This scale insect is common on the orange trees about Brisbane, 
and was forwarded from AUsprings, Toowoomba. It is often associated 
with the White Orange Scale and the Circular Black Scale. The 
following description will aid in identifying it : — 

The scale of female. — The scale of the female is very much 
elongated, straight, or more or less curved, pointed but blunt at one 
end, gradually widening to the termination of the second pelicle, and 
then with parallel sides for the remaining three-quarters of its length, 
the upper surface being regularly convex. The colour is light yellow 
varying to dark brown with lighter, often transparent, margins, the 
whole scale measuring in length from 1 to If line, and has a greatest 
breadth of '026875 inches. The two policies at the narrow end occupy 
a length of '0375 inches. The lower surface is occupied by two 
parallel white plates extending the w^hole length of the scale. These 
nave an interval between them in which the naked insect, or insect and 
its eggs, are seen. 

Female. — The body of the female is light-purple in colour, with 
the last segment yellowish. In length it is '045 inch. The characters 
of the last segment are as follows. The median lohes are well 
developed, but are abruptly narrowed with scarcely serrate margins. 
The second lobe, and tne less conspicuous third one, on each side 
are incised. The plates are long, simple and tapering. Of these 
there are (1) two between the median lobes, (2) between the first 
and second lobes; (3) between the second and third lobes; (4) 
lateral of third lobe and about midway between this lobe and the 
penultimate segment. (2) and (3) are the least conspicuous. There 
are ^yq groups of spinnerets of which the anterior group consists 
of five; the anterior laterals of about eleven, and the posterior 
laterals of five. 

* This insect is a Ehizohius (Q-roup Scymnites)^ and does not appear to come 
within the definition of any recorded species, not excepting those recently added to 
the Australian fauna by Rev. J. Blackburn {Trans, and J'roc. Roy. Soc. S. Aust., 
vol. xi., 1887-8, pp. 19&-209). The following arc its leading characters : — Form, 
ovate ; pubescence, even ; head, prothorax, and elytra finely and closely punctured. 
Head immersed in prothorax to hind border of eyes; labrum entire; breadth 
between eyes rather more than twice the diameter of the latter ; sides of epistome 
forming a ridge, but not concealing basal joints of antonnse ; eyes entire, rather 
coarsely granulated; antennse scarcely exceeding width between the eyes, third 
joint equal to fourth and fifth, tenth and eleventh broader than long, eleventh 
truncated. Prothorax less than half of breadth in length, roundly excavated in 
front, rounded and bordered at the sides ; two halves of posterior border converging 
to an open angle behind; anterior lateral angles rounded, posterior angular. Elytra 
elevated in front opposite the humeral angles, inclined behind. Epipleuras well 
defined, gradually narrowed posteriorly, and extending to hind border. Acetabulte 
of prothorax closed behind prosternal ridges well defined, slightly approaching in 
front of acetabulte, and meeting in an obtuse angle. The abdominal plates, about 
three-quarters the length of the basal segment, have their hind borders regularly 
arched, and are clothed and punctured as the remainder of the segment. The 
femora are grooved internally to receive the tibiae. Claws with a long broad obtuse 
appendage. 
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Scale of male, — ^Tho scale of the male is similar in fonn to that of 
the female, except that there is but a single molted skin, and the scale 
is furnished with a transverse hinge.* 

We have observed the female scale to be full of eggs in September. 

Mr. Comstock states " This is a very common species on citrus 
trees in Florida and Louisiana. It infests the fruit, leaves and bark 
of the trees. "t 

He also gives grounds for supposing that this scale insect 
may have been originally derived from China, and states that it now 
occurs in Europe also. No mention is made of its occurrence either in 
India or New Zealand by those who have dealt with the scale insects 
of these countries. 

Mr. Frazer S. Crawford J, writing on the mischief which may be 
done by not stamping out at once a newly introduced pest, quotes the 
testimony of Mr. W. H. Ashmead, the well known entomologist 
(author of *' A Treatise on the Injurious and Beneficial Insects found 
on the Orange Trees of Florida," Jacksonville, Florida, 1880), con- 
cerning this very insect, Mytilaspis G-loverii : — " In the year 1835 
(date given me) it was first brought into this country on some orange 
trees imported from China, first making its appearence in the grove of 
Dr. Eobinson, at Mandarin, a small town on the St. John*s Eiver, 
about twelve miles from Jacksonville. In a few years it had spread to 
the groves throughout Florida, carrying devastation and ruin wherever 
it went. So great was the damage done that orange- growers became 
discouraged, and orange cultivation was nearly annihilated. Many 
groves that had been yieldirg handsome incomes were totally destroyed. 
Happily, however, in a few years the scales became less numerous, 
and orange trees were again planted." 

Now it is constantly forwarded to Australia from the "Western 
States of the American Union. We have seen it attached to "American 
Apples" which were being retailed at Brisbane during October. [It 
has since occurred to us that this remark should apply to M.pomorum^ 
p. 39.— H.T.] 

Note. — Natural enemies. — ^Thore are several insects in Queensland 
which feed on, and thus destroy, more than one kind of coccus. Amongst 
them is the beetle Crjptolsemus, mentioned in the introduction to this 
report ivid, p. 16), and several "lady-birds" belonging to the genus Orcus. 
All these are equally voracious, whether adult or in the larval state. 

(1.) Cryptolwmus is a small oval beetle, measuring two lines 
(J inch) in length and one and a-half lines (i inch) in breadth, having 
the head, the corselet, the extremity of the wing-covers, and the under 
surface, in-part, red ; whilst the greater portion of the wing-covers 
above and the thorax beneath is black. The whole surface is finely 

punctured and thickly clothed with close greyish pubesence.§ The 

— I  ' 

* The above description is an almost verbatim reproduction of what Comstock 
states concerning this scale insect. " Report of the Commissioner of Agricnllnre," 
Washington, 1880, p. 323. 

f Op. cit., page 324. 

j " The Round Orange Scale,'* paper read before the South Australian Gardeners' 
Improvement Society in May 6, 1882. 

§ This insect has the characters mentioned by Mulsant as being possessed by 
his Cry^tolcemus Montrousieri^ except that the latter insect is perhaps the larger of 
the two. It has the general facies of the species of Rhizobius mentioned by us as 
being destructive to the Black Scales, Lecanium hesperidum and L. OlesB respectively, 
but is larger than either. In structural characters it differs from them by possessing 
a prosternum unkeeled and produced forwards to cover the mouth organs. 
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larva is a small active grub, measuring about a quarter of an inch 
in length, covered above with six rows of contiguous white mealy 
secreted appendages. 

(2.) OrcjiSy sp. The insects belonging to this genus of coleoptera 
are rounded, very convex, sub-hemispherical, smooth, shining beetles, 
which, having their legs hidden beneath the body, appear to rest flatly 
on the spots where they occur. They measure from rather more than 
i-inch. (3*5 mm.) to rather more than -i^-inch. (5 mm.) in length. A 
very common example is uniformly steel-blue with dark-purple reflec- 
tions. A second species — Orcus hilunulafa, Dej., similarly coloured, 
but without the purple reflections, has a large orange spot on each 
wing-cover. A third — Orcus AustralasicB, Dej., similar coloured, has 
six orange spots on the wing-covers. These three beetles, which reach 
the above-mentioned major limit of measurement, i.e. ^-inch., are 
equally useful in destroying the scale insects of the orange ; the first- 
mentioned being an especial enemy of the Circular Black Scale 
(Aspidiotus ficus), gnawing through the apex of the covering of one 
individual after another of this peat. There are also two species 
representing the smaller dimensions, one violet-coloured, the other 
bright-blue. Both of these have the sides of the corselet (prothorax), 
and under surface pale luteous. Not only are these insects, when 
adult, voracious feeders on scale insects, but their larvaa also are 
endowed with a similar appetite. 

Black Obanoe Tbee Buq {Erga, sp.)* 

The Black Bug is a bronzy black insect, often measuring an inch 
in length, with a very short proboscis, and light coloured four-jointed 
feelers. It is the largest of the tree bugs which do injury to the foliage 
of the orange in the Toowoomba orchards, and is also to be met with 
throughout the Moreton district, being known to us as occurring at 
Cleveland, Stradbroke Island, JSTundah, North Pine, and in several 
other localities. 

It in great measure restricts its attention to the young shoots of 
the orange tree, and on these it crowds to the fullest possible extent, 
attached apparently in a very awkward position, with its broad flat 
back facing outwards. When disturbed, these bugs move slowly 
around their support or remain stationary. On being handled, like 
other tree bugs, they emit a pungent odorous fluid. 

By inserting their short probosces into the young wood they retard 
the growth of the shoot on which they feed, and so hinder the free 
development of what were destined to become fruit-bearing branches. 

The following description of the Black Orange-tree Bug will assist 
in distinguishing it : — 

Erga, sp. Dark bronzy-brown above, reddish-brown beneath, an in- 
distinct light-coloured line down the centre of thorax and scutellum, and a 
Seenish band on the outer border of the coriaceous portion of the elytra, 
ead almost smooth, thorax coarsely coriaceously punctured, scuteUum 

* This insect is referred to the late F. Walker's genus Erg a (Cat. of Hemiptera 
Heteroptera, pt 3, London, 1868, p. 486), Fam. Edessidee, as possessing many 
characters in common with the type of it. It, however, differs in wanting a yentrai 
spine, " broad acute, and extending Uttle beyond the middle cox»." The typical 
species E. roteqflua, F. Walker, which presents very variable colours, has been pro- 
cured in the Moreton Bay district. 
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coarsely and coriaceous portion of the elytra finely and closel]^ punctured. 
Head broadly triangular, lateral lobes broad concave, rounded in front, and 
meeting beyond the middle lobe which has a few transverse strisB. Bostrum 
extendmg to middle coxse. Eyes prominent, a blunt tooth in front of each, 
on the side of the head. Antennae five-jointed, first joint shorter than head 
but exceeding it, " second joint about four times the length of the third, 
fourth a little shorter than the second, fifth a little shorter than the fourth" 
( Char, gen,) Two proximal joints red, three distal ones light red. " Scutellum 
attenuated keeled towards the tip which is rounded" (Char, gen.) with a 
light spot at each anterior lateral angle. " Abdomen with a slightly dilated 
connexivum which extends beyond the costa of the fore wings*' (Char, gen.). 
Ventral spine reduced to a broad short tuberosity. Outer border of corium 
of fore wing oblique, slightly undulating ; membrane translucent light- 
piceous " some of the veins forked." Size variable in both sexes, | inch to 
1 inch long. 

When yotmg this insect is almost regularly elliptical in shape, 
nearly quite flat above and of a. yellow or yellow-red colour. At this 
period the wings and wing-covers are in quite a rudimentary state. 

(The spherical glistening eggs are laid singly here and there upon 
the leaves of the orange tree.) The number of broods which occur 
throughout the year has not been ascertained, nor has the longevity of 
the insect, or the time occupied in completing the different stages in its 
life history. 

The late Mr. J. H. Hartmann informed us (in 1887) that he had 
only observed the Black Orange-tree Bug in the immediate neighbour- 
hood of Toowoomba during the last four or ^yq years, but that he had 
noticed its occurrence in "Tansey's orchard," at Highfields, some 
fourteen or fifteen years since. The conclusion however, which may be 
deduced from this assertion certainly needs confirmation. 

Eemedies, — Such large conspicuous objects can scarcely escape 
detection. They may be easily taken by hand too, as they make little 
or no effort to escape. For the purpose of their capture it seems 
expedient to use a small hand net with double bag — ^the inner one, the 
shorter, tapering downwards and opening at the bottom. Into this 
net the bugs may be shaken or beaten by aid of a small stick held in 
the right hand. The inner bag will prevent the Ergas when once within 
the net from escaping. 

Natural Enemies. — It is unlikely that the bug itself has any insect 
enemies, but the eggs do not probably maintain such immunity, since 
the special hymenopterous parasites which live within the eggs of 
hemipterous insects and which are known to exist in Europe occur in 
Australia also. The odour which thp pest emits does not, however, 
appear to protect it from the onslaught of birds ; for, as we have 
been informed, the Elinders Cuckoo has been known to rid an entire 
orange orchard, in the Moreton district, of this tree-bug. 

Note. — The same family of Tree-bugs, EdessidcBy presents us further 
with an additional orange-tree pest, in Southern Queensland. This may be 
easily mistaken for the Black Bug described, since they both have the same 
general appearance. It is, however, distinguished from the latter by the 
possession of a pointed and deeply emarginate head, and hispid four-jointed 
antennsB, with the second and third joints channelled above. The sexual 
characters in the two insects are also distinct. This tree-bug, too, when 
immature, exhibits a well-defined black spot on the scutellum, and has broad 
black rings on the two last joints of the antennae. 

In habit it corresponds to the Black Oraxige-tree Bug. 
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Gbbbk Obangb-tbeb Bxtg- {Shifnchocoru, sp.). 

This is a grass-green tree-bug, measuring i inch in length, having 
two sharp horns extending laterally from behind the head, one from 
each side of the body. 

Unlike the Black Orange-tree Bug the present insect seldom occurs 
in greater numbers than two on one spot, and is more often solitary. 

The following technical description of the green bug may serve to 
distinguish it : — 

BhynchocoriSf sp.* Elongato-oval, glossy grass-green above, lighter 
green beneath ; anterior two-thirds of eyes, forepart, of lateral thoracic 
spines, posterior lateral angles of the six last abaominal segments, black. 
Head sub-elongate, large lateral lobes coarsely punctate. Eyes black with 
a (green) posterior basal band. Ilostrum extending beyond hind coxaB to 
the hind border of the second abdominal segment, tip black. Antennse with 
first joint extending nearly to front of head, second joint little more than half 
the length of the third. Thorax with a transverse callus on each side in front, 
spines stout, long, and acute, with the tips slightly turned back as in R, 
serratus, Don. IScutellum extending beyond half the length of the abdomen, 
rounded at the tip, shallowly emarginate at sides, without callus. Pectoral 
keel deep, extending almost to head. Ventral spine not extending anterior 
to the hind cox», received into the notch of the keel. Hind angles of 
the abdominal segments forming sub-equal prominent black teeth. Fore 
wings extending beyond tip of abdomen leaving border exposed, thickly and 
minutely punctured ; membrane pellucid. Length of body f inch, breadth 
through horns of thorax -^ inch. 

Habits. — The whole series of the changes of tlie Green Orange- 
tree Bug, from the es^g onwards, are undergone upon the foliage of 
the orange. The eggs are pearly white, smooth and spherical, and 
are deposited singly upon the leaves. 

The injury which this bug occasions is due to its habit of inserting 
its long proboscis (suctorial apparatus) into half -grown oranges. 
These, on being thus dealt with, shortly fall from the trees. 

Mr. Boessler stated that in some seasons he had known the yield 
of an orange tree to be reduced one -third in amount as a result of the 
attacks of this insect. 

Bemedies. — The measures for contending with this pest are similar 
to those suggested for the Black Bug {vid. above) . By reason of its 
green colour, and habit of moving aside when disturbed, it may easily 
elude observation. 

The Gkebn Locust (Phanoptera valida, Walk.). 

This pest was well represented in the Toowoomba district. It is 
not its habit to occur in swarms, as do the grasshoppers, but to be 
generally distributed. As far as observation went it was found to feed 
on the foliage and fruit of the grape, and to gnaw the rind of oranges 
when still green, to such an extent as to permanently disfigure them. 
It was also noticed feeding on rhubarb and other plants. In the case 
of the grape it eats the skin of the berry, consuming an irregular 
portion of it, and the pulp being thus exposed parts with its juice by 
evaporation and so shrivels up. 

* In the " Catal. of Heteropterous Hemiptera in the collection of the British 
Museum," Vt. II., Scutata, by Francis Walker, London, 1887, there is a species of 
this genus {R. ligatus^ Erichson), referred to as occurring in Australia. We are 
not familiar "with thus insect, neither is Erichsons*s description of it available for 
comparison. The term Hiatus, however, does not apply to the Bhynchocoris before us. 
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When stationary on the plant on which it is feeding, with its 
deflexed wings enveloping the body, the possession of a uniform green 
colour, harmonising with that of the foliage, enables it often to escape 
observation. When disturbed its flight is heavy, as compared with that 
of the true grasshoppers, and is not long protracted. This insect may 
with facility be distinguished from any of the grasshoppers proper 
{Acrididce) , and especially from those elsewhere mentioned in this 
inquiry. Perhaps the most striking character of the LocustidaB, the 
family to which it belongs, is that afforded by the long fine hair-like 
feelers, as contrasted with the short setaceous ones of the Acrididae. 
In the latter family too, the feet are only three-jointed, whilst the 
liOCUstidsB have four joints in their feet. The fore wings also of the 
males of these insects have transparent spots behind, near their inner 
bases. These spots, which are connected with stridulation — the pro- 
duction af a chirping sound, are absent in the AcrididaB. 

Description, — This Phaneroptera was originally characterised, in 
1869, by Francis Walker,* and has more recently been re-described 
and figured by Professor F. McCoy, F.B/.S. f This last authority gives 
the following definition of the insect : — 

Male. — Head browD, with green tinge ; eyes very prominent, greenish- 
brown ; antennae very slender, pale brown ; prothorax with a flat or slightly 
concave, oblong disc, sides bent down at right angles, with a strong, straight, 
pale-yellowish keel on each side at the flexure ; rest of the surface pea- 
green ; anterior margin slightly concave, posterior edge convex. Presternum 
narrow, sulcate along middle, mesp and meta-sternum broader, slightly 
convex, with raised lateral edges, deeply bilobed behind. Upper abdominal 
appendages long, slightly curved upwards ; lower pair very short. Legs 
very long, slender ; femora and tibiae with few very minute spines, i)roximal 
half of hind femora moderately thickened; anterior pair of tibise dilated at 
base for oval drum cavity ; all the legs pale-brown, except thick parts of hind 
femora, which are green on outer side. Tegmina, or anterior wings, narrow, 
about two lines shorter than posterior wings when at rest ; large areolets 
irregular, not distinctly marked, pea-green except the large triangular part 
of inner base, carrying the iridescent, transparent, stridulating spots, which 
arc pale-brown. If ind wings colourless, with pale pink and green iridescent 
reflection ; a triangular opaque, pea-green spot, two lines long, on anterior 
half of apex (which opaque-green portion projects beyond the tegmina when 
at rest) ; abdomen brown above, green below ; tibiae, tarsi, distal half of hind 
thighs, and palpi, pale brown ; angle at sides of thorax, continued by inner 
or posterior veins of tegmina wnen at rest, pale yellowish. Expanse of 
tegmina, 3 inches, 1 line ; length of body, 1 inch. 

Female. — General structure and colour like male, except inner bases of 
tegmina which are green, and finely reticulated like the rest. Length of 
tegmina, 1 inch 7 lines ; length of body, 1 inch 1 line. J 

LarvcB. — During the time which elapses from when the locust 
leaves the egg until it attains maturity it moults four times, and at 
the fourth moult attains its fully developed organs of flight. Previous 
to this tbe wings and wing-covers are more or less rudimentary ; but in 
almost all other respects, except in size and in the form of the anal 
plates, it resembles the adult. The period occupied with these successive 
moults has not been observed. 

* " Catalogue of Dermoptera Saltatoria," part ii., p. 352. 
t " Prodromus of the Zoology of Yictoria," Decade xii. Melbourne, 18V6, p. 
75, pi. 119. 

X F. McCoy, S^.E.S., etc., L, c. 
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Eggs. — We are not aware that the eggs of any species of Phaner- 
optera or the situation in which they are placed, have been previously 
described. From the rudimentary character of the ovipositors it 
might, however, have been inferred that they were not placed, as is the 
case with many LocustidsB, in the ground. And this is the case, for 
they are laid on the tree itself. The eggs of two species of Phanerop- 
tera were met with on orange trees in the Toowoomba district, but 
it could not be ascertained with certaintv to which two adult insects 
they belonged. In caso No. 1 they were flattened, and of an elong- 
ated oval form — like small mellon seeds, smooth and of a coffee-brown 
colour. These eggs were fastened to a branchlet, and also to the 
petiole of a leaf arising from it. They were placed in single or double 
rows, and each egg was fastened at one end to the bark and stood 
out from it in an oblique manner. Successive eggs in the rows were 
not only contiguous but were also attached in a similar sloping way. 
The eggs composing: adjacent rows were placed alternatively one with 
the other. In case No. 2 the Qgg^, as compared with the first mentioned, 
were smaller in size, more elliptical in shape and black m colour. 
Thirteen were observed on one orange leaf, and they were disposed in 
a single line on the under-surface of it, extending up the midrib to 
the apex, and then along one side. Successive eggs in the line were 
almost contiguous, but they did not arise from their point of attach- 
ment in an oblique manner. 

Natural Enemies. — Like grasshoppers proper the Phaneroptera are 
much preyed on by insectivorous birds. The eggs too, by reason of the 
unprotected way in which they occur on the trees are doubtless subject 
to the attacks of such parasites as lay their eggs in the ova of other 
insects. This may be concluded from what is recorded concerning an 
allied insect, the " Green Katydid" of the United States (^Micro- 
centrum retinerviSj Burm.).* 

Remedies. — The peculiar manner in which the eggs are placed 
renders them conspicious objects ; their destruction would no doubt 
be largely instrumental in diminishing the numbers of subsequent 
visitants. Since, too, the PhanoptersB feed on the tree in every stage 
of their existence, they also may be gathered and destroyed. 

The Spotted Locust (JUp/dppiti/tka, sp.). 

A much larger locust than Fhanoptera valida is occasionally met 
with on fruit trees at Toowoomba. It is, however, closely allied to this 
insect, and has the same habits. In the female the expanse of the 
wings is quite 6 inches. The wing-covers are of a more yellowish- 
green than are those of P. valida, and they have the following 
disposition of spots : — A row of from seven to nine beneath and 
following the costal vein ; a second row, of the same number, proceed- 
ing from the firpt at the base of the wing and following the hind 
border. In addition to these spots, the wings and wing-covers are 
suffused with pinkish-brown opposite the outer thirds of their fore- 
bordt^rs. The tibial joints of the limbs, too, have dark-brown bands, 
those of the hinder pair having three, and those of the two other pairs 
two each. 

* Vid. Report of the Entomologist, Agricultural Department, Washington, 
1880, p. 251. 
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Labgx Bbowk Gbasshopfbb {Acriditim [maculosum^ Stal.] ). 

This insect is very destructive to both the foliage and fruit of 
several kinds of trees. The rind of young oranges is gnawed by it, 
and so the fruit is permanently injured. 

Description. — In addition to the generic characters given by 
Audinet Serville * and other authors this insect presents the following 
specific features ; — 

ITie Female, — The colour of the female is olive-brown abovey 
lighter coloured beneath ; a few small spots, the largest being those 
on the sides of the abdominal segments, cream white. Antennaa 
(feelers), with the exception of their basal joints, tarsi (feet), dorsum 
(back portion) of anterior abdominal segments, the two ridges on 
the external surface of the femora (thighs) of the hind limbs, bluish- 
coloured. The two rows of backwardly directed spines on the tibiaD 
(shanks) of the hind limbs red \idth black tips. Wings and wing- 
covers exceeding in length the abdomen. Wing-covers, when closai, 
dull brown with a few transverse, very obscure, darker blotches; 
veinlets light -brown — those of the outer tnird reddish-brown. Wings 
with the veins and veinlets of the anterior border reddish-brown and 
of the other parts nearly black ; wing-membrane unspotted, suffused 
with purple-blue, especially near the point of attachment of the 
wings. Vertex of head hexagonal impunctate, front of head — between 
the keels— with coarse shallow punctures. Prothorax with upper 
profile nearly straight, but slightly arched opposite the transverse 
groves, and excavated along the posterior halt, coarsely punctured, 
with three or four smooth light-coloured areas on each side, the upper 
two of which are sub-equal and larger than the others. Expanse of 
wings 6i inches, length of body 3J inches. 

Male, — The male is of somewhat similar colour to the female, 
but the transverse blotches on the wing-covers are much more conspi- 
cuous, forming well-defined spots. The smooth areas of the prothorax 
and the cream-coloured spots on the sides of the mesoand meta-thorax 
are contained in larger or smaller blotches of purple-blue. SmalJ spots 
of the latter colour are also distributed on the joints of the limbs. 
There are also two broad transverse blue bands on the upper and outer 
surfaces of the posterior femora. Expanse of wings, 4 inches ; length 
of body, nearly 2 inches. Femora reacning to the tip of the abdomen. 

T(?ww^.~The young of both sexes are yellow-green with various 
markings. 

Variety. — There is a variety (or distinct species) which in the 
female at least presents the following characters : The prothorax has 
a longitudinal nuchal, and a broader inferior marginal cream-coloured 
band. Instead of being almost glabrous (a feature found in the 
above insect) this variety is markedly pubescent. Each side of the 
corselet, also, instead of being almost smooth, has a conspicuous 
anterior posterior ridge. The expanse of wings is 5| inches. 

Halits. — When disturbed these insects, in the first instance, 
attempt to conceal themselves by clinging closely to branches, etc., in 
which position their dull colours serve to protect them from observa- 
tion. They afterwards make prompt and prodigious leaps, although 
they do not at these times fly far unless supported by the wind. Both 

* Orthopt^res. Paris, 1839, p. 640, 
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adults and young may be found together at Brisbane all the summer 
through, from September onwards. They deposit their eggs in the 
ground in a cavity which they have- previously made with their strong 
aual forceps. In this operation the four hard corneous portions of 
this organ are first held together so as to form a drill, which is then 
thrust into the ground, after which the component parts are forcibly 
opened outwards by means of strong muscles, and so the hole is 
formed. The eggs are not placed so far beneath the surfa^ie as in 
the case of the locust of the pastures, described in this Report, neither 
does the present insect occur in such swarms as does that pest. 

Hemedies. — Attempts may be made to induce this grasshopper to 
eat plants which are poisonous to it (yid. "Remedies" under I*est8 
Destructive to Pasture — Grasshoppers^ p. 220) , but then the insects are 
large and conspicuous objects, and after a little practice may be caught 
in a net, or with the hands alone, without any great diflficulty. 

EusT {PhytopuSf sp.). 

This affection, when its presence is pronounced, gives rise to the 
designation " Black " or " Maori," as applied, in Australia, to the fruit 
of the orange. It is more commonly met with in New South Wales 
than in Queensland.* 

Description. — The " Rust of the Orange " is the subject of a very 
exhaustive report by H. G-. Hubbard, who describes this affection as it 
occurs in Florida in the following words: — "In appearance the rust 
varies from a light or dark-brown stain beneath the cuticle, to a rough 
incrustation resembling an exudation of resinous gum upon the surface. 
In the former case the golden colour of the ripe orange is more or less 
obscured, and in the latter entirely destroyed by the discolouration. 
When entirely coated with rust the surface becomes finely chapped and 
roughened, giving to the unripe fruit a likeness to russet apples 
A microscopic examination of the fruit- 
rind reveals no forms of fungus, but shows the oil cells to be more or 
less completely emptied of their contents, and the outer layers, the 
epithelial cells, clogged with brownish resin, or entirely broken up and 
divided by fissures which permit evaporation of the fluids from the 
underlying cells. The rind of rusted fruit, therefore, shrinks and 
toughens, and loses by evaporation or oxidation the greater part of its 
essential oil."t 

Cause, — H. G. Hubbard detected in depressions on the surfaee of 
rusted oranges, groups of minute white filaments — the cast skins of 
insects, and on examination of oranges at a different time of year 
"the former occupants of the cast skins — elongate mites, of honey 
yellow colour too minute to be seen as individuals with the unassisted 
eye, but visible in the aggregate as a fine golden dust upon the surface 
of the fruit." He also found the mite on the leaves or trees of citrus 
in all ages, and concluded that in this situation they propagated all the 
year round. On the leaves they gave rise to the following pathological 
condition : minute pimples or elevations existing to such an extent as 
to cause the leaf to become finely corrugated, glossless, and to present 
a corroded, dusty appearance, and to assume a warped condition as in 

* Vid. Q-. Bennett, M.D. " Introduction, &c., of the Orange in Now South 
Wales," p. 17. 

t Report of the Commissioner of Agriculture. Washington, 1881, pp. 361-2. 
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droughts. In fact, he was led to conclude that this mite, a species 
of Phi/iopus, was the cause of the rust. This acarus occurred, as 
Hubbard demonstrates, in such numbers that upon a portion of 
the surface of a leaf measuring a i square inch 1,142 of its eggs were 
counted. 

JEfhcfs on •Fruit. — "If severely attacked by rust before it has 
completed its growth, the orange does not attain its full size ; very 
rusty fruit is always small. Its quality is, however, improved rather 
than deteriorated. The toughened rind preserves it from injury and 
decay, prevents evaporation from within, and carries the ripening 
process to a higher point. They can be shipped without loss to greater 
distances than can bright fruit, keep longer, and are also superior in 
flavour." (P. 368.) 

Bemedies, — Any preparation used must be applied to the foliage 
of affected plants. Hubbard after careful observation and experiment 
found that the chief difficulty was in destroying the vitality of the eggs 
of the phytopus which offered considerable resistance. Ultimately he 
recommends as an effective remedy for the Eust mite the use of a 
solution of lib. of whale-oil soap to 5 gallons of water. This should 
be distributed over the foliage in the early spring prior to the com- 
mencement of new growth, and the application repeated two or three 
times. 

Note. — Scahhy LemoTis, — It is quite common to see lemons, retailed in 
the Brisbane shops, presenting the following characters : — Their surfaces are 
very uneven and remarkably rough, and instead of being imiformly green or 
yellow, either these colours are combined and indistinctly varied by pale- 
brown, or the whole fruit is brown-coloured. In fact, they have a shri velled-up 
appearance, a feature which is enhanced by their small size. More close 
examination reveals the presence of scab-like patches of a light-brownish 
white colour, often more or less fissured, and blotches, or specs of the same 
description. The material of these patches, blotches, and specs is of a 
fungus nature, and in the case of the two latter may cover scale insects. 
Wherever the surface is not involved in these patches it appears corrugated 
and generally as being one large ciccatrization. On two examples of such 
lemons, purchased at Brisbane in October, we have found specimens of the 
Ked Scale, Glover's Scale, and the Red Spider — the latter in profusion. In 
the case of these it was not thought necessary to inquire further into the 
origin of the disease. In other instances it will be found to be due to the 
Bamularia Fungus, accompanied or not by a Phytopus mite. 

FUNGUS DISEASES. 
Blacs: Spot. 

Several fungi — whose presence is associated with black specs, spots, 
or blotches — occur on the leaves and other organs of orange trees at 
Toowoomba. Except in such cases in which they discharge the green 
colour of the leaf, and they are also in profusion, it does not appear 
likely that they occasion much injury. 

Amongst those collected at Toowoomba one was referred to the 
eminent specialist, M. C. Cooke (and for this reference we are indebted 
to Mr. F. M. Bailey). This authority designates it " GloDOsporium 
citricolum, C. M.)* 

* Messrs Cooke and Massey thus describe this fungus : " Macidis atrof uscis, 
parvulis, subdiscoideis, ssp^ confluentibus ; acervulis immersis; conidiis ovalibus, 
continuis, hyalinis, 8x6 micro-mil.'* Grevillea, September, 1887, p. 3. 
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Fungi, occasioning such black disfigurements as the above, and 
found in Italy on both the living as well as the dead leaves of citrus 
plants, have been figured (and described) by Saccardo, whose published 
writings should be consulted by those who wish to study the subject.* 

OsAKOB Lbaf Scab {Mamularia, sp.). • 

The following appearances characterise the presence of this fungus 
disease. The surface of the leaf is usually coarsely corrugated, espe- 
cially in the later stages of the disease, causing the margin to be waved. 
On young leaves still flaccid there are small, nearly circular, sharply 
defined, irregularly bordered, light brown scabs, having an average 
diameter of 2 mm. {-^ inch). These are flat or shallowly depressed 
in the centre. The central area is darker in colour than the other 
portion of the fungus, and on examination with the lense will be found 
to be downy — the pubescence being due to the presence of threads of 
the fungus. This fungus occurs on either side of the leaf, and the 
portion of the leaf immediately opposite a scab presents the following 
appearances as the fungus grows : — At first there is a rusty yellow 
circular or elliptical spot, having a few low papillary elevations. This 
then becomes depressed in the centre, in which position appears a darker 
area with irregular border. The position of those scabs growing on 
the under surface is usually indicated above by an encircling halo of 
yellow shaded off into the general green of the leaf. As the leaf attains 
its full size these scabs, which do not increase in area with it, may 
have their surfaces ruptured. On older leaves these scabs become 
considerably elevated, forming conspicuous light brown irregular 
tuberosities. Upwards of fifty of these scabs may appear on a single 
leaf. They occupy all positions on it, and are often contiguous on the 

* Vid. " Fungi Italic! Autographice Dilineati," Fasc. xxix-xxxii. Batavii, Aug., 
1882, The following is a list which we have compiled of these fungi occasioning 
black spots on orange leaves : — 

Slack spots on Orange leaves in Italy y whose presence is not attended with other 

discolouration of leaves, 

Meliola citri (Briosi et Passerini). Sacc. Pyrenomycetes. 

This causes a disease named in Italy *' Cinere." 
Meliola Penzigi. Sac. Pyrenomycetes. 
Antennaria elaeophila. Penz. Pyrenomycetes. 
Lffistadia socia. Penz. Minute black spots. Pyrenomycetes. 
Microthyrium citri. Penz. Minute black spots, remote. Pyrenomycetes. 
Sphserella sieula. Penzig. 

Phyllosticta Beltranii. Penzig. On mid-rib beneath. Sphterop. 
Phyllosticta micrococcoides. Penzig. Younger leaves. Sphssrop. 
Phyllosticta platanoidis. Sacc. Fallen leaves. Sphserop. 
Phoma Mantegazziana. Penz. Faded leaves. Sphasrop. 
Phoma rigida. Penzig. Fallen leaves. Sphserop. 
Phoma scabella. Penz. Fallen leaves. Sphsrop. 
Septoria citri. Passerini. Faded leaves. Sphserop. 
Septoria sieula. Penz. 

Septoria Tibia. Penz. Younger leaves. Sphaerop. 
Ascochyta Hesperidearum. Penz. Fallen leaves. Sphserop. 
Gyloeosporium Hesperidearum. Catt. Faded leaves. Melan. 
Cladosporium elegans. Penzig. Faded leaves. Hyphomycetes. 
Cladosporium herbarum. Faded leaves. Hyphomycetes. 
Beltrama rhombica. Penzig. Fallen leaves. Hyphomycetes. 
Yalutella fusaroides. Penzig. Hyphomycetes. 
Epicoccum micropis. Corda. Fallen leaves. • Hyphomycetes. 
Epicoccum nigrum. Dead Jeaves. Hyphomycetes. 
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petiole, in other parts two or more may become confluent. Sometitnes 
they are equally distributed on the two surfaces of the leaf; in other 
instances they occur exclusively on one. Their usual effect on the 
citrous tree is to cause it to shed its leaves — these having previously 
become of a yellow colour. Often, however, the leaves persist and do 
not appear in any way etiolated. Usually trees affected with the disease 
yield poor crops, and we have seen instances in which it was present and 
not a single orange was "set." Most frequently it seems to affect 
seedling trees. The lemon is perhaps especially subject to it. It is 
eoually common in the Toowoomba district and in South Queensland. 
The following is the description of the fungus : — 

Ramularia, sp. — Spots, well defined, light brown; central area, 
clouded with datker colour j general outline, circular, with waved 
margin ; diameter, about 2 mm. Border, slightly raised, and in old 
specimens ultimately black. Central area, depressed, ultimately raised 
with the whole spot, which becomes uniformly brown, much above 
surface of the leaf. ^Fertile filaments, or threads {hypTi€B)^ crowded 
(caspifose), naked, free, erect, simple, sometimes continuous, but usually 
obscurely septate, even, or constricted here and there — for the most 
part straight, pale coloured, hyaline, containing granules and longer 
than the spores (conidia). Conidia borne on apices of the hyphse singly, 
or sometimes two in line or succession ; cylindrical obtuse, three or 
four times as long as broad, uniseptate, each division nucleated and 
containing granules. Spots occurring on both surfaces of the leaves 
and on petioles.* 

The species of Ramularia belong to the family of fungi known as 
the Hyphomycetes. They are found growing upon the surfaces of 
living leaves, their mycelium (or vegetative organs) being extended 
into the intercellular spaced of the subjacent tissue. 

Remedies. — "We are unable to suggest any remedy. The ernploy- 
ment of methods tending to secure the robust health of the tree 
generally, may help to keep it free from the presence of the disease. 

* 

FUMAGINE OE BlACK MiLDEW. 

The smutty appearance of orange trees is a very familiar feature 
in the Toowoomba and perhaps in every other district of Queensland. 
It may be best described in the graphic language of the Prencli 
naturalist, J. B. Robineau-Desvoidy, which we translate. He remarks : 
— Olives, citrons, oranges, and a host of other trees cultivated in this 
climate ( Nice) are the prey of an affection which the Italians name 
morfee, for they have compared it to a particular skin disease. It is a 
black crust or scurf which covers the trunk, the branches, the leaves 
and the fruits of trees, sometimes throughout consxlerable areas. 
The growth of the plant affected is stopped or impaired, the tretes 
become languid, fall away and are sterile. They present only objects 
of disgust and repulsion, and may qndure for several years in this 

* A species of this genus has boon descrihed under the name Ramularia citri, 
Penzig. (Fung. Agrum., No. 112). P. A. Saccardo has figured it, Irt Fungi Italic! 
Autographice Mineati, Patavii, 1882, Tab. 1195, from specimens foimd on fallen 
orange leaves. The characters presented by the Queensland species agree, generally, 
only, with those delineated by him ; but identification is uncertain in the absence of 
any verbal description of R. citri, or even of a representation of tho charaeteristio 
spots, by which the presence of this pest is manifested. 



146 

sorry conditioD. At other times the malady suddenly leaves a locality 
for one more or less neighbouring, which it in turn ravages.* 

The explanation of the injury occasioned by this Fumagine (the 
name by which, according to Robineau-Desvoidy, it is known in the 
north of France) is found in the following statement made by the 
Eev. M. J. Berkeley. He remarks : " It is impossible that light can 
have its proper effect through such a medium on the tissue of the 
leaves. It would be as rational to expect that plants would thrive 
under a brown bell-glass as that vegetation should not be impaired 
where the greater part of a plant is covered with a thick dark telt."t 
It acts also by checking transpiration from the surface of the leaves, 
and so the movement of the sap. This may be concluded from experi- 
ments mentioned in the Meport of the Department of Agriculture, 
TTashington, 1882, and first noticed in the " London Cottage 
Gardener." In these experiments two orange trees, weighing respec- 
ti?ely 18 and 20 ounces, were allowed to vegetate without their leaves 
being cleaned from dust for a year ; and two others, weighmg respec- 
tively 19 and 20| ounces, had their leaves sprayed with tepid water 
once a week ; the first two increased, in weight less than half an ounce 
each, while of the two latter one had increased two and the other 
nearly three ounces. Except the cleaning, the plants were similarly 
treated. — Op. Git., p. 333. If such may happen in the case of 
ordinary dust and its limited deposition, what would be the result if 
the Fumagine had been concerned ? 

Its Nature. — ^If the smutty matter be examined by aid of the 
microscope it will be observed that it is composed of more than one 
form of fungus. These fungi have been described as species of Ery- 
8iphe, Antennaria, Fumago, and Capnodium, and are represented on 
Plate 22 of W. M. Maskeirs " Account of New Zealand Scale Insects," 
and by W. Q-. Farlow, in " Bulletin of the Bussey Institution,* ' Part v. 
Harvard, 1876 — under the name Fumago salicina. It is also obvious 
that this matter is quite superficial on the leaf, and may easily be peeled 
off — in fact, that the fungi must live on and at the expense of some 
substance which occurs on the leaves themselves. Now this substance 
is none other than honey dew. But whence is this honey dew derived ? 

M. J. B. Bobineau-Desvoidy, on page 184 of his previously quoted 
article, remarks that the most rational interpretation of the presence 
of the Fumagine is that it is related to, or is a consequence of, the 
puncture of cocci or Scale Insects. It is well known that certain scale 
insects excrete this sweet material, and W. M. Maskell has figured, on 
the above-mentioned plate, the very special tubular exsertile apparatus 
by means of which such honeydew is discharged. When plants are 
infested by LecanidsB (such as the Black Scales, and Ceroplastes (of 
the Brisbane Botanical Garden), small spots of the latter fluid may be 
noticed on any leaves wliich happen to be beneath those on which 
these scale insects occur. Moreover, as Bobineau-Desvoidy remarks, 
one only meets with the Fumagine on trees already attacked by Kermes 
— i.e., Scale ; in fact, its occurrence is an almost certain indication of 
the presence of scale insects — at Toowoomba, generally of the Black 
Scale (Lecauium oIcsb). 

• ** Memoire sur le gallinsectes de I'olivier, du citronnier, &c., dana la province 
de Nice et dans le Department du Var." Compt Rend., 1852, p. 183. 

t " Introduction to Cryptogamic Botany," by Rev. Af. J. Berkeley, Lond., 
1867, pp. 276-7. 
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Semediei, — The Pumagine may be removed by alkaline washeSi 
such as ordinary ley — from wood ashes ; but it is very obvious that the 
proper treatment, indicated by the facts mentioned, is one which 
commences with the scale insect itself, on the occurrence of which the 
presence of this affection depends. 'If bodies are used which only 
reach the Eumagine, they — by rendering the surface " clean " — but 
allow the scale insects, which cause it, to still further extend their 
depredations. 

Foot Rot. 

Vid, 2nd section, or Chapter I., of this Report under " Citraceous 
Plants,*' pg. 33. This malady will be further dealt with at some 
future time. 

Sheub Dodder — (Cassytkat sp.). 

This is a leafless twiner with wiry stems, small flowers on pedun- 
culate spikes and almost spherical smooth fruit. It is a parasite with 
the habit of the true Dodder (Cuscuta) . Starting life from a seed 
in the ground, the young plant early seeks the stem of some host 
plant up which it may arise and amongst whose branches it may twine, 
and having reached the latter position it fixes itself by means of 
small suckers developed on its stems. Henceforth, its connection 
with the ground being meanwhile severed, it proceeds to live at the 
expense of the sap of its supporter ; but insomuch as its tissues 
contain chlorophyl, and are accordingly able to assimilate formative 
material, its parasiticism is limited to the withdrawal only of water and 
mineral substances from its host, and the injury which it occasions 
is restricted to this action, and — insomuch as it grows in dense masses — 
to the mechanical effect due to its twining habit. Happily the associa- 
tion of this pest with economic plants is of rare or unprecedented 
occurrence, these remarks having been suggested by a single instance 
afforded by a well-known local orangery. The particular species in 
this case appeared to be Cassytha filiformis, Linn.f which, according 
to the late Mr. Bentham, ** is widely spread over tropical Asia, Africa, 
and America, chiefly in maritime districts.*'* 

Snatls. 

Professor T. Kirk has pointed out that " the introduced mollusc 
(Helix aspera — imported from Q-reat Britain) is a dangerous enemy 
in New Zealand to all kinds of citraceous plants, and is frequently 
found infesting the trees in large numbers.** t Our experience in 
New Zealand has taught us, too, that it is also very destructive to other 
economic vegetation. This pest already occurs about Melbourne and 
Sydney, but we have yet to learn that it has established itself in any 
part of this colony. It is our duty, however, to point out the possibility 
of its being introduced any day, by its eggs being contained in the soil in 
which imported living plants are growing, on the arrival of the latter 
here. No complaints have been made of injuries inflicted, on orange or 
other fruit trees, by snails or slugs indigenous to Australia. There may 
however, be observed on orange trees in the vicinity of Brisbane, and 
feeding on the minute AlgsB and Hepatics which grow in such situa- 
tions, three little snails of different species. These are Achatinella 

* Flora Aufitraliensis, vol. v., p. 371. 

t " Fruit Blight* and Diseases of Fruit Trees." Reprint, p. 38. 
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(Frickella) Wakefieldi, Gox ; Succinea eucalypti, Cox ; and a minute 
And apiparently undescribed species of Helix. Their existence, how. 
ever, in such a station, though interesting to conchologists, is hot [of 
much importance to the orange-grower. 



CHAPTER V. 

MiSCELLAJfEOUS FeUITS. 

THE Fia. 
Fig-leaf Galeeuca {Galerucaj sp.). 

This is a small brown beetle, thickly clothed with short fine 
p^])Qfi^?enca, meapuring from -5^ inch to -^ inch in leugtb, and having 
fku pblongTiihaped body and conspicuous rather long antannad. 

It was the only fig-tree pest we noticed at Toowoomba, and 
it is common also throughout the coastal districts of Southern Queens* 
land. Both in the grub and during its adult condition it consumes the 
leaf of this tree, which it gnaws from the edge inwards until little 
but the stalk is left. The eggs are deposited in little batches upon 
the leaves, and the larvsB arising from them, when fully grown, fall 
from the trees and pupate within the soil. The G-aleruca is gregarious 
in its habits. In the case of full grown fig-trees the damage inflicted 
is not so material as it is when young plants are attacked, and which 
not infrequently lose, from this cause, the whole of their vegetative 
organs. The following description may serve to identify the insect : — 

3^6 Beetle. — Body parallel-sided, closely punctured. G-eneral 
colour dull brown, with a round spot in the centre and one within each 
lateral angle of the prothorax, a round spot in the centre of the front, 
and the scutellum, black. Antennae limbs and greater part of centre 
of abdomen piceous, a faint intra-marginal ill -defined dark stripe on 
the elytra. The whole surface clothed with dense short glistening 
pubescence, rather sparing on the prothorax. Head rather narrower 
than prothorax, and free from it. Mandibles each with three teeth at 
their point of union. Labrum rounded entire. A longitudinal im- 
piseB^ipP luns down the centre of the front, and is (jontinued Qn the 
o}ypei;s ; the latter with a stout ridge down the centre, which unites 
^iibh one which passes to either side ia front of the autennary foss$9. 
Antca^nae with third joint rather longer than the fourth. Ey0s large, 
prominent. Prothorax transverse, fore border shallowly excavated, 
j^ind border i^rcuated on each aide of a similarly sh^ow ex^ayatiop, 
lateral borc^ers deeply flexuou9, fore-aqgles angular, hind-angles obtuse, 
a Tnde irregular depression crossing the central part of the purf ace ; 
iwuteilum large, triangular, obtuse. Elytra sub-parallel, very slightly 
^arrowed behind humera.1 angles, finely bordered internally, a stronger 
i^lightly yeyolute external border, confusedly punctured. £pi pleura 
yarrow, gub-concave in |ront, continued to posterior border. Presr 
"l^r^up;^ foriaing a narrow elevated keel between the anterior 00x99. 
Anterior cotyloid cavities ahallowtj open behind. M^t^sternun^ not 
pj^oieoted between middle cox8B,with large pavapleursB. Tibiae vmarmed. 
Tar»i with first pint less than two succeeding, third joint with pulvillus 
of yellow hairs. Claws bifid, inner division the smaller. Length, 
^in.-Jg:in. 
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Larva, — A narrow cylindrical grub tapermg towards each ex- 
tremity, with dark-coloured head, and three pair of well developed 
thoracic legs. Upper surface granular ; each segment with two trans* 
Terse rows of large blunt papillae, which bear three or more glandular 
setsB a-piece. The two centre papillae of each transverse row unite, and 
so f onn a centro-dorsal longitudinal band ; the large lateral ones, occur^ 
ring at the same level on each segment, give a serrated appearance to 
the grub. The last segment is flattened and widened towards its 
posterior border, where it is truncated and emarginate. 

^99^' — The eggs are fusiform, with one end gradually tapered and 
apiculate, 1*75 mm. in length. They are placed side by side with the 
pointed ends outwards, in batches of about a hundred, on the under 
surface of the fig-leaf. 

Semedies. — 1. The beetles, or their larvae, may be stayed in their 
ravages by poisoning the leaves upon which they are feeding. For 
this purpose the method recommended in dealing with the potato 
beetle may be followed. (Vide "Potato Beetle," p. 183.) 2. By 
"working" the ground at the foot of the trees the pupae may be 
expcMBed, ai^i so be fed on by poultry ; fewer beetPes would thus be 
left far doing damage during a subsequent season than wotfld other- 
wise be the' ease. 

Ebd-banded Gaxeeuca {Luperodes, sp.)* 
(See under " Maize," p. 192.) 

MULBEREY. 

Leaf-eatibto Catbbpileab (Fam. Noetua), 

On two occasions during the Toowoomba inspections the leaves 
of mulberry trees were observed to be extensively eaten by the cater- 
pillars of a Uioctuid moth. Thia pest may be recognised by the f ollovring. 
characters : — 

The Gaterpillar.'^3odj cylindrical ; the eleventh segment with a* 
conspicuous transverse hump, beyond- which it is inclined ; anal pirolegs 
stout. Qeneral fljround colour yellowish white, finely hackled* wit^' 
irregular black lines, ijaost conspicuous on the sides ; also mottled with 
greenish grey. The back is conspicuous as b^g of a lighter colour 
than are the sides of the body. There is a lateral orange-coloured^ 
faeda from the fourth to the sixth body-segment, and a whitish infero* 
lateral patch on the tenth and eleventh. Spiracles brown, edged with 
black and. white. Body sprinkled with white, black-edged setigeroutr 
spots. The spots, twelve in number, have on the middle segments of 
the body the following disposition: There is one on each side df the 
middle line, one below this at the union of the dark and light portions 
of the side of the body, one immediately above the spiracle, one just 
behind it, and another below it. The thoracic legs are shining reddish 
yellow ; the head is of a somewhat lighter colour, with the frontal 
area clouded with brown* Length of body, 1^ inch. 

Fbuit Weevil (Brachypeplus, sp.). 

This insect is very destructive to the fruit of the mulberry at 
Toowoomba. It finds its way amongst the little berriei^ constituting 
the fruit, as soon as this has commenced to ripen, and then feeds upon 
them, (tide ** Peach," p. 82) . 
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!&Ei> Scale {Aspidiotus coccineus). 

Mulberry trees about Brisbane may be noticed in many places to 
be gradually dying, branch by branch, from the attacks of the Eed 
Scale. This coccus forms a complete investment of the boughs, and 
encroaches upon the young branchlets as they arise. (For a descrip- 
tion of and mode of dealing with this pest the reader is referred to the 
section of the Iteport relating to the " Orange," pp. 129-Bl). 

Black Scale (Lecanium hesperidum). 

Observed, only at Brisbane, upon the leaves and branches of the 
mulberry. (Vid. "Orange," p. 122.) In one instance it was noticed 
that each scale was surrounded by a white halo, of fungoid gro¥d;h, 
and that the insects had succumbed to the attacks of this vegetable 
parasite. The precise nature of this fungus as yet awaits determina- 
tion. 

PASSION FEUIT. 

Leaf-bating Catebpillab (Acrcea melicerte). 

It is well known that certain varieties of the passion vine have 
their foliage fed upon by the caterpillars of the butterfly Acraea 
andromacha, Fahr., popularly known about Brisbane as the " Q-reasy.** 
These caterpillars are easily recognised from the fact that they 
support a number of bristling spines. The damage, however, which 
they occasion is comparatively insignificant.^ Moreover we have never 
met with them on the fruiting varieties. 

Fbuit Boreb (Heliothis peltiffera). 

Symptoms, — ^We have observed at Brisbane that when the passion 
fruit is still green and soft its growth may be suddenly checked, 
whereupoli it will fall to the ground. The fallen fruit exhibits a hole 
usually situated near the insertion of the stem, in which spot it is con- 
cealed in great measure by the dried remains of the flower. This 
orifice leads into the cavity of the passion fruit which, in the place of 
the white seeds, is now filled with the translucent dirty-white excreta 
of a caterpillar. Usually the latter may be found engaged in still 
gnawing at the fleshy portion of the rind, having already consumed 
the seeds. It is none other than the troublesome pest which injures 
the com plant, bores into tomatoes, into the pods of peas, and the 
buds of roses, in Queensland ; and damages the poppy and cotton 
crops, in America and India respectively — i.e., the caterpillar of a form 
of the cosmopolitan moth Heliothu armiger, {Vide under " Maize,'* 
p. 189.) 

Black Scale {Lecanium Olece), 

In the garden of Mr. G-regory, of Drayton, we met with a passion 
fruit plant which had succumbed to the attacks of the Black Scale. 
This was still crowded upon its leaves and branches. No other 
instance of the occurrence oi the pest with this association was met 
with. (Vide " Orange," p. 124.) 

STEAWBEEEY GUAVA {Pisidium), 

Case Moth {Entometa ignobilisi^aJkeT). 

The strawberry guava (Pisidium) is subject; at Toowoomba, to the 
attacks of the caterpillars of the above Case Moth. 
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Sahits. — These pests may be recognised bv their curious habit of 
constructing cases from the small twigs of the trees, the leaves of 
which they have previously iu part consumed. These twigs or 
branchlets are fastened side by side in a longitudinal direction upon 
the outer surface of the cases. The caterpillar, whilst still within the 
case passes into the chrysalis condition. The adult male insect is a 
curious fly-like moth, with transparent wings, plumed antennae or 
feelers, and hairy elevated body. The adult female insect never 
attains to the winged state, and presents a very different appearance 
from the male. She does not ever forsake the protection which the 
case affords. In the spring of the year,. and whilst still within the 
case, the female gives birth to numerous minute larva), which, letting 
themselves down from their birthplace by means of fine threads, alight 
upon the leaves of their host plant, and no sooner do they commence 
to feed than they start building cases for themselves — at first of tiny 
fragments of leaf and afterwards of branchlets. 

The depredations that these curious insects are responsible for, 
under some circumstances, maybe concluded from the fact that twelve 
individual case-moth caterpillars were found, without very close 
observation, upon a guava tree, still but a few feet high ; and that 
each of their cases contained on an average seventeen guava twigs, 
measuring in length from two inches downwards. 

Bemedies. — Hand-picking appears to present an easy method of 
ridding trees of these pests. It is satisfactory, moreover, to be able to 
recognise the fact that the caterpillars are extensively preyed upon by 
hymenopterous parasites. 

LOQUAT. 

Feuit Fly {Tephritis, sp.). 

There are two kinds of Loquats grown at Toowoomba. One, 
the fruit of which ripens in September, and is as large as a pigeon's 
egg ; and another, which bears fruit of a much smaller size, which Is not 
ripe until the following month. It is the latter variety alone which, 
when fully ripe, is liable to be attacked by the Tephritis {vid, " Fruit 
Fly— Peach," pp. 54-75). 

JAPANESE DATE PLUM oe PEESIMMON. 

Fefit Fungus. 

There are two kinds of Persimmon grown at Toowoomba. No 
complaint as to either being subject to any disease came under notice. 
It was, however, observed that the still green fruit of one variety 
was covered on one side with numerous small black spots. These, on 
examination, proved to be indications of the presence of a fungus allied 
to Glceosporium (vid. "Apple," p. 50), the spores of which were 
3-nucleated, and measured B^ye — soVr x loias inches.* 

WALNUT. 

Feuit Fly. 

A diseased condition of the Walnut is referred to in dealing with 
the Fruit Fly of the Peach. This is occasioned by the maggot of a fly 

* The Report is indebted for these measurementB to T. L. Bancroft, M.B., Ac. 
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whi^ deposits its eggs in the acrid pericarp of the fruit. The fly in 
qnestion nas not been reared, but haying instituted a comparison of 
its larva with that of the ordinary Fruit Fly, we are enabled to affirm 
that the adult insect must be very different from the latter {vid. 
"Walnut," p. 36). 



CHAPTEE VI. 

THE VINE. 

Insects — ^Lepi doptkb a . 

SpHiirx-HOTH Catebpillaks (Fam. SpJiingidm), 

There are three caterpillars — the early stages of as many different 
moths — of the family SphingidaD, which devour the foliage of the vine. 
The adult insects are rapid flyers and choose the evening for their 
hawk-like movements. They feed amongst flowers, the honey o£ which 
th^ extract with their ordinarily spirally curled up tongues. 

^1.) The first is Choerocampa erotus, and the following is the 
descriptign of its different phases : — 

JB^g, — ^Not observed. 

Caterpillar. — Tapering towards the head from the fourth segment, 
remainder of body of nearly uniform breadth; smooth, perfectly naked. 
The eleventh body segment with a stout curved Ijlack-tipped horn. Three 
pair of thoracic, or true legs ; four pair of abdominal, and one pair of caudal 
pro-legs. Greneral colour brownish-yellow, with head and following segment 
lighter coloured ; on each side of caterpillar a series of ocellated spots — 
white broadly margined with grass-green. These spots, which are of 
different size, occur on the third to tenth body segments, inclusively. From 
the root of the dorsal horn there diverge two black bands which are 
continued on either side of the body, traversing the lateral ocellated spots 
as far as the middle of the sixth body segment. The surface of the body 
between these bands — i.e., the back of the segments, has a redder tinge than 
the remaining portions, and is freckled with small black specs which fre- 
quency coalesce. From immediately behind each lateral spot arises an 
oblique anteriorly directed descending band ; these bands are continued on 
to the outer surface of the pro-legs — on the segments on which the latter 
occur ; those bands arising from the fourth to eighth spots are bounded 
anteriorilv by regular triangular patches of black, freckled with reddish- 
brown, which patches occupy the space intervening between the bands and 
the spiracles ; those on the fourth and flfth segments pass beneath the body. 
The second body segment is traversed by three faint longitudinal dorsal 
bands and two lateral, broader and more pronounced ones. The supra-anal 
shield and abdominal prolegs are coffee-brown, the former margined with 
wltite« The thoracic legs, the labrum, and mouth organs are greenish- 
born colour. Clypeus very pale coloured. • Mandibles tipped with black. 
Length, 2f to 3 inches, 

CAryia^**,-— This, is formed in a leafy cocoon at or near the ground. 

Adttli, — The adult insect is a large red-brown moth, having a stout 
fusiform body— t.e., tapering towards each extremity. The outer surface of 
the antennae, a line over the eye and continued on to the base of the wings, 
base of abdomen beneath on each side, outer surface of tibiae, the terminal 
joints of legs, the sides of the sheath of the proboscis and throat white. 
The forewings are rich dark-red brown, with a lighter reflection, and are 
traversed near the base with two undulating brown lines, and two broad 
da-rker. brown bands between these and the apex of the wing. The hind 
wings are orange yellow, bordered with dark-brown and edged with white. 
The under-surface both, of the wings and body are of a decided red brown. 
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the wings being covered with fine liaes ajid spots of black. The eyes are 
rich chocolate brown, and very conspicuous. The tibial spurs of the hind 
and middle pair of limbs are very stout. The antennse directed forward, are 
stout, and end in sharp points. Length of body l^in. ; expanse of wings, 3 
to a|in.* 

The larva has, like many others, the faculty of elongating and 
contracting the three anterior narrowed segments of the body, a 
babit which has gained for the moths, whose caterpillars are thus 
endowed, the name of elephant sphinxes. The caterpillars of several 
species of moths belonging to the family SphingidsB are known to feed 
exclusively on the vino. This is specially the case with those of the 
genus Chosrocampaf — the silver-striped hawk moth, C, celerio, which is 
stated to be distributed throughout the world, being another instance 
of the occurrence of this habit in the genus. Both it and O. erofus are 
tolerably plentiful in the neighbourhood of Brisbane.- The latter ranges 
as. far north as the Solomon Islands. 

(2) Ckoerocampa, sp. — A caterpillar having the same habits and 
also the same general shape as has the last mentioned, and no doubt 
belonging to the same genus — Choerocampa — has been observed at 
Brisbane doing much damage to young vines. The following descrip- 
tion may serve to distinguish it : — 

Caterpillar. — General ground colour, cream, most conspicuous and 
becoming brownish-yellow on the upper part of fourth segment, almost 
obscured by brown on second and third segments; also on those 
posterior to the fourth a well-defined black line along the centre oj 
the back,^ and two fainter lateral ones occupying second, third, and 
fourth segments ; fourth segment with a large ocellated spot, the centre 
of which IS black bordered posteriorly by purple and white, on each 
side ; the lateral spots of succeeding segments yellow. From the root 
of the dorsal horn there diverge two well-defined white-coloured, 
irregularly spotted with dark brown, bands which are continued on 
either side ox ti&e body ; the sur&;ce of the body between these bands 
— Le.y the back of the segments, is dark-brown faintly speckled with 
numerous yellowish spots. Seven large triangular black blotches, one 
on each segment, from the fifth to the eleventh inclusive; outer 
surface of abdominal prolega black ; under surface of second, third, 
and fourth segments black, abruptly contrasting with light colour of 
remaining segments beneath^ Spiracles blackish with white spots 
above and below. Head greenish horn-coloured, peppered with light 
brown. 

(3) A large green, horned, caterpillar having lateral stripes, 
and much larger than either (I) or (2) was observed at Toowoomba, 
where it occurred solitarily on the viaes. We have also noticed it at 
Brisbane. 

Remedies, — No special remedy seems demanded to meet the attacks 
of these sphinx caterpillars, as, during a great part of their life, they 
are large and conspicuous, and may easily be hand-picked and 
destroyed ; or they may be — ^more readily — ^fatally injured, by snipping 
them with scissors whilst they are occupied in feeding. 

* ChtBTOccmpa erotus is figured in Cramer's ** Papillons Exotiques," 1779, ii., 
p. 12^ pi. 104-, %, b. 

t Nine species of this genus occur in Australia. 
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CATEBFiLLiJi {Fam. Noctuidce), 

This caterpillar is very destructive to the vine wherever it occurs. 
It devours the younp; shoots and entire foliage, with the exception 
of the midribs and petioles of the leaves. Mr. Q. Searle, of Eosehill 
Gardens, Toowoomba, stated that he found as many as seventy-five on 
a single vine. The following is a description of the insect : — 

Caterpillar. — Body cylindrical, with the twelfth segment transversely 
humped, velvety, smooth, imclothed, but for the occurrence of six or eight 
stiff erect hairs which are present on each segment, those on that one succeed- 
ing the head being the most conspicuous. General colour above blackish- 
brown, with a lighter shade along the middle third of the upper surface, 
beneath pale. 1 he dark colour above is caused by the presence of irregular 
fine waved longitudinal streaks on a light ground, these streaks sometimes 
coalescing on the sides. Along the centre of the back, fine streaks of the same 
colour extend continuously from segment to segment ; these enclose a stripe 
of the general light body colour. Each segment has also white setigerous 
spots. Those on the first body segment are irregularly disposed, those on 
the second and third form irregular transverse series of ten each, those on 
each succeeding segment, except on the terminal one where they are indistinct, 
are eight in number, four being situated on each side of the middle line, of 
which one is dorsal, one supero-lateral, and two infero-lateral $ the latter three 
are situated posterior to the spiracle of the segment, the supero-lateral one 
being further behind than the other two. A white-coloured fascia extends 
from the fourth to the sixth segment inclusively on each side of the body 
just below the spiracles. The peculiar streaked marking of the body extends 
on to the outer surfaces of the ventral prolegs. Mandibles black-tipped, with 
three strong blunt teeth, labrum emarginate, pre-labrum strongly longi- 
tudinally grooved, clypeus transversely striated. Head horn-colour, clouded 
in front with dark brown, a spot of the same colour occupying the centre of 
the clypeus. Thoracic, or true legs, horn-colour, terminating in black claws. 
Length upwards of 1 inch. 

These caterpillars during the day generally conceal themselves 
beneath the surfaces of the leaves on which they are feeding, and may 
easily be detached from their hidingplace by shaking the vine. When 
fully matured they bury themselves in the loose soil beneath the vine, 
and having in this position spun for themselves a light cocoon to the 
outer surface of which particles of earth are attached, afterwards pass 
into the chrysalis state. From the chrysalis they emerge as night- 
flying moths.* 

Remedies. — Shaking the vines and then treading the caterpillars, 
which have fallen, under foot, seems to be a plan which can be readily 
adopted with a view to lessen the injury which they occasion. In 
dealing also with these caterpillars, and others of related habits, we have 
little doubt but that much good will result from the use of poisoned 
traps. The traps are composed of cabbage-leaves, or small bundles 
of whatever green stuff the caterpillars are partial to. The poison 
may be Paris Green or London Purple. Tne following statement 
relates to such a procedure : — 

" After the land is prepared for cabbages, or any other crop requiring 
protection, I place cabbage or turnip leaves, in rows 16 or 20 feet apart all 
over the field, and about the same distance apart in the rows. The leaves are 
first dipped in a well-stirred mixture of a teblespoonful of Paris green to 
the bucket of water ; or they may be first moistened, then dusted with a 
mixture of one part of Paris green to twenty of flour, and placed carefidly 

* Owing to an accident the later stages of this insect could not be observed. 
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Mdth the dusted surface next to the ground. Two such applications, particu- 
larly in cloudy weather, at intervals of three or four days, will suffice to allow 
iJie cut worms (caterpillars of noctuid moths — Agrotis spp.) to make away 
'with themselves, which they generally do, with perfect success. This plan, 
first recommended by Professor Eiley, is the best I have found. Whoever 
adopts it wiU rid himself of the pest at least cost and trouble, and will not 
be compelled to replant constantly or to sow his seed thickly."* 

The Thoen Beabikg Catbepillae (Thalassodes pieroides. Walker). 

There can be little doubt but that this strangely formed and 
voracious insect which is so commonly met with in the gardens about 
Brisbane — where it attacks not only the grape vine and the rose, but 
the peach, plum, and guava also — will, too, be found occurring at 
Toowoomba. 

The pest in question is the caterpillar of a member of the family 
of moths named G-eometridsB, and is of a brownish colour with plano- 
convex dorsal surface and sides appearing coarsely serrate by being 
drawn out into conspicuous thorn-like expansions. When molested it 
bends its body into various positions and looks even more strange than 
before. Having grown to over an inch in length, it assumes the 
chrysalis condition and afterwards develops into a very interesting 
moth. This when settled has its wings expanded horizontally to a 
breadth of nearly eighteen lines and placed close to the object wnich is 
supporting it. These wings are semi-transparent, light sea-green in 
colour, of the most delicate texture, and finely scalloped at the edges. 
In one sex, the male, they are banded, mottled, and dusted with pure 
white ; in the other, rusty-brown takes the place of the latter colour. 

The following technical descriptions will aid in distinguishing the 
insect : — 

The C«^c/7?e7Zar.— Brownish coloured and finely granulated, a dark 
spot above on each side of the first body segment, the central dorsal 
area oE the third and fourth segments with a mesial and two lateral 
continuous fuliginous stripes, that of fifth suffused with the same 
colour. First body segment with a row of four erect blunt spines on 
the front and two on the hind border ; six small similar spines on 
hind upper surface of second segment ; two on the front and two on 
the hinder border of segments four to seven; on third, eighth, and 
ninth segment four spines on the hind border but none on the fore. 
The segments from the second to the eighth inclusive have the sides 
drawn out and expanded, so that the spiracles face upwards. These 
expansions diminish outwardly and gradually increase in size and 
lateral extent from the second to the fourth ; those of the fifth, sixth, 
seventh, and eighth segments sub-equal. The expansions of the second 
and third body segments are toothed, that of the fourth terminates 
in a single thorn, whilst those of fifth to eighth segments terminate 
in twin thorns. The ninth and tenth body segments are normally 
cylindrical ; the eleventh has two outwardly and backwardly directed 
hooks above; the twelfth segment terminates obtusely in a keeled 
border. Anal prologs and one pair of abdominal prologs present. 
Thoracic legs well developed. Length about 1 inch. 

* Dr. Oember, in reference to a Cabbage Caterpillar, in a letter to the United 
States Entomologist (vid, Bep. Commifisioner of Agriculture, U.S.A., 1884, pp. 
299-aOO}. 
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The Chrysalu, — Light brown, with a few dark-coloured 8]^t& 
between the rings of the segments, finely granalated, gradi^Uj ta^rkg 
towards the hind extremily on which are situated eight little hooked 
bristles. Length, \% inch ; breadth, ^ inch. 

The Math — Male.—WmgH pale green, whiter beneath, inarginil 
band of both wings white freckled with green, the freckles denser 
externally and internaJly forming a continuous waved line; inner border 
of band crenated by linear extensions of the ceUulo-discal green area. 
A white band occupying the whole hiner border of the hind i^ngs 
extends right tbrough the celt of the fore wings to their oostAt border. 
The reins traversing wings are barred w^h white, abdoinen g^reen s;beve 
eopiously covered with white, wholly wMte beneath. "White scales' 
interspersed with the green upon the head »nd t^rax. 

Female, — Sea green, body reddish, black and white speckled, white 
beneath. !Qea3cb green in &ont. Palpi porrect, slightiiy sengular, 
extending far beyond the headl;* third joint as long as the se<^otid. 
Anteftnae with blackish rings. Fore border and tegulae of the thorfti 
greens Abdoinen with two rows of elongated black markd. Mad 
tibiaB with four moderate long spurs ; fore tib» and fore tarsi Wack, 
with white bands. Wings ample, semihyaline, with a very broad' bafiid 
along the exterior border,, undulating on the i^ner sidie, and of the 
same hue as the body ; marginal' points Mack, most distinct on the 
under side, where there is a black submarginal band ; exterior border? 
dentate. Eore wings acute ; costa and exterior border convex, th» 
former whitish-brown speckled, as i« also the base of the wing and 
the adjoining paTt of the interior border; a green sub-aprcal spot. 
Hind.' wings extending beyond the abdomen. Length of body 8 lines,* 
of the wings 18' lines. — (JP. ^a/^r.-^ Catalogue of Lepidopi Hetero- 
cera, part xxii. G-eometrites, p. 581 ; s, v. Comibsena pieroides.)- 

Hahits, — Bestricting our attention to the injury occasioned to the 
grape vine, we observe that the Thorn-bearing Caterpillar is especially 
noticeable for its attacks upon young shoots and the bunches of fruit. 
In the case of the latter it consumes the cuticle of the peduncle aad 
pedicels which support the bunch and the individual berries, and if 
the grapes are so far developed as to be contiguous, the caterpillar 
finds its way into the centre of the bunch and there carries on the 
same destructive work. The berries having their supply of nutrimenl? 
in great measure cut off soon- wither and die. When the caterpillar 
is fully grown it spins a very loose and delicate cocoon amongst the 
leaves^ or occasionally in a recess in the bark of the vine plaiit,.and 
within this cocoon changes into the chrysalis condition. The egg in the 
first instance is deposited in the food plant of the caterpilliar. The moths 
ate not uncommon throughout the summer months. We have procured 
examples of them, at Brisbane, from late in September untiUune. Some- 
times this pest is a source of considerable damage to the grape crop. 

Remedies, — It is not easy to suggest any. We have to deal with 
a caterpillar which feeds indifierently on a number of plants, and whichi 
from its habit of mimicking the appearance of fragments of dead leaf) 
is difficult to detects 

Leaf-bxtinq Toetbix (Fam. Tortricina, JEndemis betrana, ScEiff.). 

Mr. E. Meyrick hacr observed that^ the oatei^illars of ttiis tiny 
moth spin togetfier the shoots- o# grape- vinesi^ and then feed' upon flJe 



young leaves and other oigans. He lias met with the moth at Bofie- 
wood, New South Wales, in March, May, August, and September.* 

This jpest may be expected to occnr also in Queensland, but is not 
yet an object of complaint. 

Insects. — Coljiopteba. 
Gbape-batino Beetle No. 1 (Rhyparida (Pyropida) sp.) 

At the season of the year when the berries are scarcely as large 
4S peppercorns, the grape-vine at Brisbane is subject to the presence 
of this pest, which no doubt makes its influence felt at Toowoomba 
also. We have, too, observed it at Brisbane on the vine, during other 
stages in the growth of the latter. 

Nature of Injury. — The leaves are gnawed, usually at the edges ; 
but what is worse the young grapes are treated similarly, being bitten 
into nearly to the centre. The attack is generally more marked 
towards the pedicel, and often occurs on two sides of tne berry ; some- 
times the pedicels themselves are gnawed as well. Being thus injured 
all subsequent growth of whatever portion of the berry remains is 
arrested; almost every berry on a bunch of grapes is dealt with in this 
manner. 

Cflw*^.— 'This injury is due to the attacks of a small beetle, belong- 
ing to the family EumolpidaB, which feeds upon these portions of the 
grape-vine. This it does in its adult state. This beetle is oval- oblong 
inform and measures from 2 to 3 lines in length, according to sex. It 
is smooth and glossy, of a pale yellow-brown colour. The head is 
ijiclined downwards, the eyes are large and black, and the antenna 
are slender apd nearly half as long as the body. The head is immersed 
in the succeeding segment or thorax nearly to the eyes. The thorax 
is almost twice as broad as long, with nearly regularly arched sides ; 
it is narrower ac^'oss than the wing-covers. These are ornamented 
with thirteen linear series of small punctures. 

Sabits.—Uhe beetle is somewhat gregarious in its habits, thera 
being generally several about a vine at the same time. When ap- 
proached the Hhyparida in an instant tucks its legs under, places its 
antenn«& along and below its body and drops, quickly to take wing 
^gain, and sometimes even before it h^^s reached the ground. It thus 
eludes capture with facility. 

From what is known of the habits of its associates, we may 
infer tbat the eggs are laid on the ground at the foot of the vine, and 
that the larvie feed too in this position. 

Bemediesi.-^-^The method of dealing with this pest, until we discover 
its precfise life history, seems to be that of poisoning the foliage of the 
vine. Tys may be best accomplished by spraying an infusion of 
Pyrethnpi over it, or dusting it over with a mixture of Paris Green 
and flour (vid. "Potato Beetle," p. 183). 

The genus of plant-eating-beetles to which this insect belongs 
is represented in Australia by numerous species, seventeen of which 
are described. It also occurs in North Amevica, and the East Indies, 
but especially throughout the Indo-Malayan and Austro - Malayau 

* Bescnptions of Australian Micrp-Lepidoptera, JVw. Lin, Soc, 1^,9. Wales 
vol. yi, p. 649. 
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region. The habits of none of these appear to have been recorded, 
much less has a grape-vine injuring propensity been attributed to any 
member of the genus. There is, however, a related European insect, 
associated with Ehyparida in the family Eumolpidae, which has very 
similar habits. This is the Bromius vitis of continental vignerons. 
No doubt the methods which have been found useful in contending 
with this pest of the vine would be equally serviceable in dealing with 
its Australian relative. 

The complete literature concerning the Australian members of 
the genus Bhyparida not being available for guidance in determining 
the species to which the present grape-injuring insect should be 
assigned, it becomes necessary to mention the following salient features 
which it presents : — 

Rhyparida (Fyropida)^ sp. — Smooth, glossy, yellowish - brown 
above; head, antennae, and under surface, reddish-brown ; eyes and 
tip of mandibles black. Head minutely punctured, lower portion of 
front impressed and a shallow longitudinal groove running upwards 
from the apex of the epistome. Epistome plane rather coarsely 
uniformly punctured, distinctly separated from the front by deep 
apical sutures, rather broader than long ; apical angle obtuse ; anterior 
border deeply concavely emarginate, angles of emargination blunt and 
apparently two-toothed, eyes strongly emarginate at their inner sides. 
Antennae slender, of half the length of the body, second joint almost 
half smaller than third, reddish -brown. Thorax nearly twice as broad 
as long, the sides regularly rounded, scarcely narrowed anteriorly, all 
the angles tuberculate, hind border especially convex opposite the 
scutellum, surface covered uniformly with small punctures, as on head. 
Scutellum smooth, as broad at base as long. Elytra rather convex, 
obsoletely depressed below the base, nearly parallel-sided ; striae unin- 
terrupted, regularly punctured, the punctations ^becoming finer towards 
the apex, surface smooth between the striae. Femora unarmed. Tibiae 
of middle and hind legs with well marked excavations. Length 2 to 
3 lines. 

The insect admits of much variation in colour : (I) Two speci- 
mens collected at the same time and place are piceous, with reddish- 
brown head, yellow-brown labrum and reddish antennae and tarsi. 

(2) A single specimen is fulvous-brown, with- posterior half of elytra 
piceous, and thorax, except anterior border, of the same colour. 

(3) Another is wholly yellowish-brown above, but with under surface, 
except hind borders of abdominal segments and middle third of femora, 
piceous-brown. 

Gbape-eating Beetle No. 2 {Scelodonta, sp.). 

This is a small glossy dark bronzy-brown beetle, having the 
divisions of the body well marked. It measures from ^ to a little over 
J inch, in length. When in repose it has the head bent down and the 
antenna directed backwards under the body. 

Like the preceding beetle it is a member of the tribe Eumolpideae, 
but belongs to a different section of it than does the former. In habits 
the two insects are closely comparable. The injury which they inflict 
upon the vine is of identical nature. 

The present pest has not been met with at Toowoomba, but it is 
not uncommon in the neighbourhood of Brisbane. 
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The following are its more salient characters : — 

Scelodonta^ sp. — Colour very dark bronzy-brown or almost black ; 
the whole surface closely punctured and covered by a sparse depressed 
pubescence consisting of short white hairs. The head is immersed in 
the Bucceding segment or prothorax nearly to the eyes ; the front has a 
longitudinal groove down its centre, ending at the epistome (clypeus); 
a strong groove arising from the latter bounds each eye internally and 
above, at a short distance from the orbit ; the eyes are sub-rotund, 
large and prominent ; the epistome is conspicuously emarginate, the 
labrum slightly so ; the mandibles are bidentate at their extremities. 
The antennae are less than half the length of the body ; they are inserted 
widely apart on the anterior lateral borders of the eyes, but arise quite 
free from the orbits ; they are 11- jointed ; the 1st joint is very short, 
the 2nd joint is stout, about half the length of the 1st ; the 3rd to the 
10th gradually increasing in breadth but diminishing in length ; the 8th 
to the 10th are subequal in length ; the 11th is oblong and about equal 
to the 3rd joint. The prothorax is much narrower than the elytra, 
subcylindrical, swollen and rounded at the sides ; its lateral borders are 
hidden from above. The elytra are obovate, with ribs which are conspi- 
cuous at the base, sides and apex, but elsewhere obsolete. The humeral 
angles are prominent, the punctui*es are arranged in about twenty ill- 
defined rows on each elytron. The scutellum is pentagonal. The femora 
are swollen in their middle portions and have each a short stout blunt 
spur at the centres of their undersurfacea. The tibiae are channelled, 
and the four posterior have also little hollows externally towards their 
ends. The tarsi are 4-jointed ; the first three joints are broad and sub- 
equal, the third being also deeply divided. The claws are bifid with the 
inner divisions the smaller. Length, ^ to ^ inch. 

Remedies. — See under " Grape-eating Beetle No. 1," p. 157. 

WooD-BOEBE {Orthorhinus, sp.). 

The pest in this instance is the larva of the beetle which is noticed 
as being associated, in Brisbane, with the destruction of the Peach-tree. 
(Vid. *' Pea,chwood-borer," p. 79). This large weevil may be commonly 
met on the vines growing in the southern parts of the colony. 

The Hon. W. Macleay, in a paper entitled " Observations on an 
insect injurious to the Vine," has detailed the damage done to vines in 
New South Wales by the larvae of a closely allied beetle — Orthorhinus 
Klugii, Schonherr. — Of, Proc. Lin. Soc, N.S.W., 1883, vol. vii., p. 345. 

Feuit Weevil {Brachypeplus, sp.). 

This insect appears to be identical with the weevil of the peach 
and other fruits. {Vid. under " Peach,"-" Fruit Weevil," p. 82). If the 
grapes arc left, hanging on the vines when they are already ripe, it is 
observed — both at Toowoomba and Brisbane — ^that the individual 
berries are liable to be injured by these insects ; which are associated, 
in their work of destruction, with the ordinary weevil of maize and 
other grain — Sifophila oryzoR^ or an allied beetle. 

Beown Gbasshoppee {Acridium maculosum). 

This insect was observed in some vineyards of Toowoomba to be 
very destructive to the foliage of the vine. {Vid. " Orange," p. 141.) 
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Gbeek LoC08T (Phanoptera valida). 

The same remarks maj be made coQceming this insect. Not only 
does it feed npon the leaves but it also gnaws the green berry, as 
preyiously described. {Vid, " Orange," pp. 138-40.) 

ACAEINA. 

Bbtobia Mite. 
This Acarus has been detected npon the vine both at Toowoomba 
and at Brisbane. Frequently it is associated with the presence of the 
fungus — Helminthosporium vitieolum (Sacc.) — and is possibly attracted 
by the altered condition in the sap of the leaf which this fun«rus 
evidently occasions. Some idea of tne nature of the injury for which 
it is responsible may be learnt on consideration of the iniluence of the 
presence of what appears to be an ideutical insect upon the fruitf ul- 
ness of the Almond. (Vid, " Peach," pp. 92-94.) 

Eed Spidbb (Tetranyckus), 

' This Acarus is of common occurrence on the leaves of grape vines 
growing in the neighbourhood of Brisbane. {Vid, "Peach," pp. 
94-96.) 

Bbowk Mite (Fam. OrihatiioR ; Gen. Zeiosoma [?]). 

Specimens of a mite belonging to the family Oribatid© were brought 
by Mr. F. P. A. Skuse, in April, 1877, from Durundur, South Queens- 
land, as examples of Acari occurring upon the vine there. They may 
be distinguished by their smooth appearance, their dark-brown colour, 
the abdomen contracted before its termination and so ending in a blunt 
projection, their swollen femora, their three- clawed tarsi, their chelate 
toothed mandibles, and the toothed armature of their mouths. 

There is no evidence of the nature of the direct injury which these 
Acari inflict upon the vine, but that they are fully competent to do 
much damage to the foliage and other parts is very certain. The 
particular examples examined were, however, interesting as showing a 
manner in which the fungus diseases of the vine may be communicated 
from one plant to another. One specimen of Leiosoma being crashed 
for the purpose of investigating its anatomical details, there were met 
with, amongst the fragments of the Acarus itself, several spores of 
the grape-vine fungus — Helminthosporium vitieolum (Sacc). These 
appeared to have been derived from the interior of the insect ; at any 
rate, they had been adherent to its outer surface. 

FUNGUS DISEASES. 
The Oidium ob Powdeby Mildew. 

The Oidium or Powdery Mildew, which occurs to a very large extent 
QU vines at Toowoomba, is already too well known to need description, 
and those who would seek information on the subject cannot do better 
than consult Lawson Scribner's •* Fungus Diseases of the Grape Vine," 
pp. 18-28, or the article entitled "Vine Mildew," which, written by 
worthington Gr. Smith, is contained in the Gardener's Chronicle, 
May 15, 1886, pp. 619-22. 

From statements recently published by Dr. M. C. Cooke it would 
appear that our Oidium differs from that of America or Europe, and 
we shall dwell on this opinion since it may throw important light on 
the Bouree of the disease which is fount! here. 
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According to "W. Q-. Smith " the fungus (i.e., Oidium) was first 
seen in Queensland, Australia, in 1866 and 1867, and in Victoria and 
South Australia in 1S69 to 1875." From an article on "The Vine 
Disease, Oidium Tuckeri," by A. R. Wallis, we learn that the vine 
mildew " first appeared in the gardens around Melbourne towards the. 

close of the season 1870-1.'* " the first notice of 

it being made by Mr. John Smith, of Riddell's Creek, in a letter dated 
llth December, and published in the Australasian of the 16th December, 
1871."* 

As there are several other fungi almost identical with the Oidium 
of the Vine which send up nearly similar pycnidia (*.€?., the form of 
fructification which contains the stylospores) and which afterwards 
perfect themselves as fungi under Erysiphe, and as the oidium and 
pycnidium of Vine Mildew, and the same growths belonging to Erysiphe 
communis (Seh.), appear to be identical — that is, they appear identical 
as far as these fungoid growths constantly varying within certain limits 
can be identical, so on these grounds is the European Oidium Tuckeri 
regarded as being an immature condition of Erysiplie communis — a 
widely distributed species of fungus found on quite a number of plants, 
but never, in England at least, on the vine, and it is considered, there- 
fore, that each summer it arises from the germinating spores of this 
fungus — Erysiphe — ^rather than from a perennial mycelium developed 
by the Oidium itself. 

In America it is now generally considered that the Oidium of the 
vine there is the early condition of another fungus, JJncinula spiralis. 
This conclusion is based on the researches of Mr. Thomas Taylor, 
detailed in the American Monthly Microscopical Journal for January, 
1884, and is the one adopted by Dr. W. G-. Earlow, in his paper on 
" The Peronospora and Uncinula of the Vine,'* as well as by E. Lawson 
Scribner, in his " Fungus Diseases of the Grape Vine." 

!No light has been thrown, until quite recently, on the nature of 
the mature form of the Oidium which infects Australian vines, it 
having been tacitly assumed that the latter is identical in its life's 
history with either the American or European forms. Thus the 
Secretary for Agriculture, Victoria, in his Annual Report for 1873,, 
reproduces figures of the Uncinula spiralis, doubtless from some 
American work, and refers to these as representing the adult form of 
the Australian fungus. 

During the present year Messrs. Cooke and Massey have described, 
as occurring on diseased grape leaves, forwarded by Baron yon Mueller 
from the vicinity of Melbourne, the adult form of the vine Oidium, which 
they name Erysiphe vitigera. This is quite different from Uncinula 
spiralis, and also from Erysiphe communis, the sporangia of the latter 
containing from four to eight spores, while in this new species they only 
contain two.f 

* First Annual Report of the Secretary for Agriculture, Melbourne, 1873, 
pp. 76 and 78. 

t The following is a literal translation of the description given of this fungus : — 
Amphigenous ; mycelium floccose, persistent, conceptacles (porithecia) gregarius, 
minute (4 mm. in diameter) , spheroidal ; appendages obsolete, or interwoven with 
the myoelium ; sporongia (asci) pjriform, four in each oonceptaole, 50 by 80 micro- 
mil., two-spored ; spores elliptical, hyaline, 18 by 9 micro-mU. — " Son^ Australum 
Fungi,*' by M. C. Cooke, Grevillea, June, 1887, p. 98. . 
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Concerning this Hrysiphe vitigera, Dr. Cooke remarks that it is 
"apparently distinct from all the bi- porous species. We have seen 
the floccose mycelium before, but without perithecia. Hitherto we 
have not been successful in detecting or identifying the conidia. . . 
. . . Leaves and twigs sent to us from Australia last year, with a 
thick cottony white mycelium, but without fruit of any kind, was pro- 
bably the same species There is no evidence on which to 

connect it with Oidium Tuckeri, but, on the contrary, the floccose 
mycelium is much more woolly, and commonly sterile — at least, in so 

far as we have seen specimens Destructive to vines in 

Australia. It has every appearance of being a dangerous pest. The 
methods adopted here of sulphuring Oidium Tuckeri should be tried 
perseveringly, and the disease stamped out at once if possible." * 

From this it would appear that Dr. Cooke had no previous know- 
ledge of the existence of an Oidium on vines in Australia, comparable 
with the well known Oidium Tuckeri ; and that for this pest the treat- 
ment advocated by him had long been in use in the colonies. These are, 
however, facts generally known here. It is improbable that there are two 
vine fungi in Australia which have, like the Erysiphese, an Oidium phase, 
and his researches seem to point to the conclusion that our Oidium, 
since it differs from the corresponding vine fungus of other countries, 
is indigenous to Australian soil. Dr. Cooke, however, had not, at the 
time he wrote, met with the conidia-bearing phase of Erysiphe vitigera ; 
but from what he states there can be no doubt but that as compared 
with this phase — named Oidium Tuckeri — in the European vine fungus, 
it would have a more floccose mycelium, or a mycelium which, being 
floccose, would be more woolly, than had this latter. 

As hitherto we have assumed that the Oidium of Queensland 
vignerons is identical with the well-known Oidium Tuckeri, we have 
not until recently critically examined it ; neither have our obser- 
vations been conducted during the autumn months, when alone, 
probably, the mature form is developed. Moreover, we are without 
means of comparing true specimens of Oidium Tuckeri with the 
form of vine-mildew common in Queensland, and the descriptions of 
the former are not sufficiently comprehensive to serve the purpose of 
such specimens. 

Saccardo, writing of the European fungus, describes the mycelium 
of it as being effuse, cobwebby, pruinose, whitish, and the conidia as 
ovoid or ellipsoidal, and united together in a moniliform manner. f 
Again, H. H. Mares (in his " Manual for the Sulphuring of Diseased 
Tines." JEng. trans., p. 232-3) thus, in part, describes Oidium Tuckeri ; 
— " The filaments of the mycelium are from three to five-thousandths 
of a millimetre in thickness .... The tigelles (conidia-bearing 
branches) have a diameter of four or five thousandths of a millimetre in 
the narrowest part, at the base ; — it is often double that at the top. 
Their length varies from seven to fifteen hundredths of a millimetre. 
The spores are of variable sizes — in general their largest diameter is 
twenty-five thousandths of a millimetre ; it is often less. Their 
smallest diameter is about ten thousandths of a millimetre."! 

• Op. oit.y I. c. 

t Sylloge Fungorum^ vol, iv., p. 41. BataviA) Eng, trans. 

X It is interesting to compare with this description, from the point of view which 
vegards the magnitude of parts of these fungi, that given of the oidium phase of the 
TJncinula spiralis of America. It is as follows : — " The dimensions of the various 
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From an examination of the conidia-bearing form the fungus as 
it appears in Toowoomba, in November, we are enabled to state 
that it is decidedly pruinose, and (at least on young grape-berries and 
their pedicels) flocculent rather than cobwebby. The mycelial threads 
are minutely and irregularly papillose ; the conidia-bearing branches 
measured from 1 37 to 162 micro-millimetres (although some were much 
less) and never, as far as our observations proved, bore at one time 
more than three ellipsoidal conidia ; but as the conidia are so readily 
detached these " tigelles" are usually distally truncate; they gradually 
increase in breadth from their base upwards ; the conidia measured 
from 27 to 37 micro-millimetres by 20 to 25 micro -millimetres. 

The vines of the Toowoomba district are subject to the injuries 
occasioned by this pest to an almost incredible extent. We directly 
traced the severity with which in places it manifested itseli to neglect 
of the most elementary teachings of agricultural science. Given 
vines planted at too short a distance apart, and on this account — or 
owing to the rampant growth of weeds amongst them — offering every 
obstacle to the free admission of air and light ; and vines exposed 
to the full force of the dry westerly winds without the semblance of 
a shelter, and we have the two main conditions which determine the 
presence of the Oidium with its full destructiveness. The accuracy 
of this relation between cause and effect was illustrated everywhere 
in the district, although there were other but less energetic causes 
which contributed to the same result. From our limited observations 
it would appear that the following grapes are those which arc most 
addicted to the Oidium — viz., the Black Spanish, the Black Hambro', 
Shiraz or Hermitage, Red Moscatel, Black Moscatel, White Moscatel 
or Frontignan, and Yellow Safrina. Those which are only mod(irately 
affected by it are Royal Ascot, Black Hamaritch, Brown Moscatel, 
Green Safrina, White Safrina, White Frontignac, White Sherry, 
Riesling, and Wardilla. It might, however, be inferred that grapes of 
the Vitis vinif era type alone suffer from Oidium. This is not altogether 
tlie case; some American grapes also take it. Although nowhere 
during our visit did we see the Isabella attacked by this fungus pest, 
and it is generally regarded as blight-proof, yet this season (1888) Mr. 
G. Searle has forwarded us a bunch and leaves of this grape which are un- 
doubtedly attacked by Oidium.* The lona is, however, quite free at 
present from its attacks, and so are all the other American grapes, 
save only, as was pointed out to us by Mr. C. H. Hartmann, the Lenoir 
and Norton*s Virginia — both belonging to the V. cdstivalis type. We 
would, however, especially point out that this classification of the 
leading grapes grown at Toowoomba, according to the degree of 
intensity with which they are attacked by Oidium, will probably be 

points of Uncinula spiralis are : Diameter of mycelial threads, 3-5 micro -millimetres ; 
height of conidia-bearing branches, 80-150 micro- millimetres j size of conidia, 10-15 
micro-millimetres by 25-30 micro-millimetres." — " Fungus Diseases af the Grape 
Vinej** by F. Lawson Scribner, p. 24. Note. — For the European Oidium Tuckeri, 
again consult also Sebastiano Rivolta, in " Dei Parassiti Vegetati," 2nd ed., pp. 
537-8, f. 265. Torino, 1884. 

* Mr. F. M. Bailey informs us that some years since he noticed an Isabella 
vine which was growing at the G^eneral Hospital, Brisbane, infested with Oidium. 
In California it is commonly observed supporting this fungus, and according to 
Dr. Farlow it was from cultivated grapes of the same V. labrasca type that the 
original specimens, upon which the species Uncinula spiralis was founded, were 
procured. 



subject to emendation when experience slialL have thrown, more- light 
upon the subject ; and that intending yignerons should not attempt to 
avoid the Oidium by allowing themselves to be guided in their selec- 
tion of vines by it, otherwise they will have to discard some of the 
best grapes ; but rather be fully prepared to contend with the Oidium 
by good cultivation and the adoption of the remedies which have 
been found useful in coping with it. 

The Sulphur JRemedy, — In sulphur we have a means of destroying 
the Oidium fungus. Its action depends on the fact that at tempera- 
tures ranging from between 75° to 95° F. — viz , at those temperatures 
which are most favourable for the development of the fungus — slow 
combustion takes place and it gives off sulphurous acid fumes. With 
reference to the sulphur itself, all samples which have an acid taste 
should be eschewed, for the presence of this character is an indication 
of the fact that they contain free sulphuric acid, since, as Professor 
E. "W. Hilgard has remarked : " It is quite certain that if any sulphur 
so contaminated were introduced into an open grape flower it would 
effectually destroy the vitality of any pollen or pistil touched by it."* 
The same authority remarks : " As regards the choice between ground 
and sublimated (French) sulphur, the two are, doubtless, of equal 
efficacy when made equally fine, and, while differing in price con- 
siderably for equal weights^ there is in reality little difference in the 
cost of equal hulks, which is .the practical basis of comparison. Both 
the touch and microscope show that the ground sulphur is preva- 
lently much coarser than the sublimated, and the relatively large, 
smooth, shining fragments of the former roll off, and are blown away 
from the leaves much more easily than the minute rough, roundish 
grains of the sublimated." {Op, cit., p. 139.) 

The best methods for applying the* sulphur are those which were 
arrived at by Mar^s, and related by this authority in his " Manual of 
the Sulphuring of Diseased Vines." These have been but little 
modified since the date of his work, and the means for its application 
are the use of the sulphuring bellows or dredge, according to circum- 
stances. The former is an apparatus already well known in the Too- 
woomba District. The sulphur bellows used there is certainly an 
improvement on the " Vergnes bellows " described by Mar^s, but does 
not, however, equal Campbeirs Powder Distributing Bellows. ( Vide 
Appendix — in which this and other suitable apparatus are treated of.) 

The dredge merely consists of a handful or two of sulphur tied 
up in a muslin bag or enclosed in one or other of such special appa- 
ratus, as, according to M. Mares' observations, better subserve the 
same purpose. This authority on sulphuring diseased vines, h6wevep, 
describes these dredges as fatiguing and troublesome to the workman, 
as accomplishing their work slowly, as badly distributing the sulphur, 
and as causing great waste. 

Authorities differ as to the time of day during which the sulphur 
should be applied to the vines, and the condition of the latter most 
suitable for its application. In his general instructions for the 
sulphuring of vines contained in the " First Annual Report of the 
Chief Executive Viticultural Officer,*' at pages 57 and 58 of that 
publication, and reproduced at page 163 of the " Second Annual 

* University of California, CoUege of Agriculture. Report of the Viticultural 
work during the seasons 1885 and 1886. Sacramento, 1886, p. 138. 
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'Report,** Mr. C. A. Wetmore states as follows : — " The sulphur should 
be applied in warm dry weather .... Do not apply when the 

leaves are wet Bepeat applications which have been 

Tendered useless by rain, without delay, as soon as the weather is 
warm and dry." Professor Hilgard, on the other hand, states: "The 
mode of application which preserves the sulphur on the leaves longest 
(viz., sulphuring while the dew is on them) is certain to be the most 
effectual, the long continued contrary practice of old viticulturists 
notwithstanding'* ; and, " Regarding the mode of application, I have 
previously given my reasons for preferring to have sulphuring done 
while the leaves are moist with dew. The powder then remains 
adherent to the leaves, instead of being blown away by the first wind ; 
and thus the disinfecting action is maintained for a length of time.*** 

^Finally F. Lawson Scribner states : — " The time when the sulphur 
should be employed is in early summer, at the first appearance of the 
mildew, and the application is most effective when made on a warm 
bright day, after all the dew is evaporated. However well this 
application may be made, it is almost certain that some of the fungus 
threads and many of the conidia will escape destruction. From 
these, or from spores brought from other vineyards, a new infection 
may appear in from twenty to thirty days, when a second sulphuring 
should be made. In districts particularly subject to the disease it is 
recommended that the vines be sulphured, first, when the young 
shoots are about four inches long j second, at the time of blossoming ; 
third, some days before the turning of the berries. la bad seasons 
the mildew may make its appearance between these periods ; when, of 
course, additional sulphuring should be made.*'t The common prac- 
tice in Toowoomba, wherever sulphur is adopted, is to mix the sulphur 
with lime. Mr. Heissle, of Hume Street, stated that he mixed for this 
purpose two bushels of lime with 136 lbs. of sulphur, and applied the 
mixture, by means of the bellows, to the vines four times during the 
season, with, as was plainly apparent, very beneficial results. American 
authorities, however, recommend simply the use of sulphur alone, and 
do not suggest that it be mixed with lime or with other bodies such 
as, for instance, the minerale greggio so much in favour for oidium in 
Sicily, and referred to in the " First Annual Eeport of the Secretary 
for Agriculture,** Melbourne, 1873, p. 79. In a similar manner they 
advocate its use in preference to the well known " eau grison '* or 
" poly sulphuric grison *' — made by ** boiling three pounds each of the 
flowers of sulphur and lime, in six gallons of water until reduced to 
two gallons. When settled, the liquid is poured off and bottled for 
use. One pint of this clear solution in twelve gallons of water is the 
strength recommended ** {Scribner). This fluid is applied to the vines 
by means of a pump and cyclone nozzle. 

Black Spot oe Schwaeze Beenjqeb {Sjohaceloma ampelinum^De'Bsiirj). 

 The vine disease known throughout Australia as the Black Spot, 
was observed to be very prevalent at Toowoomba at the time of our 
visit. It was observed on the Eiesling, the White Moscatel, the 
Watilla, and the Sweet Water. Mr. Q-. Searle also has forwarded us 

* "Report on VitioiJtnral Work during the seasons 1885 and 1886." Uni- 
varsity of G&lifornia, College of Agriculture, Bacrainento,-1886, p. 138. 
t " Fungus Diseases of the Grape Vine," pp. 27 and 28j 
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Bpecimens of the following grapes affected by this disease — viz., Buck- 
land's Sweet Water, which he states to be " one of those grapes most 
subject to Black Spot in all seasons ;" the White Syrian which he has 
obseryed '* to be more susceptible to Black Spot in Toowoomba than 
in any other place," and the Green or White Solferino which is now 
(in 1888) seriously affected by Black Spot, although it has never been 
within Mr. Searle's previous experience to find this grape attacked by 
the disease. The Black Spot more frequently occurs on the White 
Grapes than on others, although the Bed Moscatel is also addicted to 
it. We have received specimens of this variety from Mr. Searle, and 
they bear out his statement, that they are very much subject to 
Black Spot. Amongst the American cultivated grapes it is met with 
at Toowoomba, as Mr. Hartmann informed us, on both the lindley 
and the Goethe. Dr. J. Bancroft has found it very bad on Lenoir. 
Black Spot as a disease of the vine, was known in Australia as far 
back as 1862, if not at an earlier date, although we are not aware 
that its precise nature has ever been ascertained. More recently it 
has been observed in America, in the first instance in Central Illinois, 
where it was found to exist in 1881. American writers regard it as 
an importation from Europe, and it is probable that Australia has 
received it from the same source. Those Toowoomba settlers who 
have made their early acquaintance with the vine in the Ehine Dis- 
tricts designate this disease the Schwarze Brenner, a malady of the 
vines known to be caused by Sphaceloma ampelinum, and miscroscopic 
examination establishes the fact that this title which they have 
bestowed is a correct one, and that Black Spot and Schwarze Brenner 
are one and the same disease, being both due to the presence of the 
above-mentioned fungus. 

Symptoms, — Black spot is too well known amongst grape growers 
in these colonies to need a very minute description of the symptoms 
which characterise its presence. On the shoots — dark brown, nearly 
black, spots appear on the youn^ branch lets and tendrils, which are 
elongated in the direction of the growth of these organs, and it will 
be observed that the tissue immediately beneath the epidermis, in which 
these are situated, is destroyed so that the general surface is inter- 
rupted by a depression which extends to the central bundle or woody 
tissue. An appearance is thus presented similar to that which might 
be expected to arise from the application in drops of an intensely 
active corrosive liquid. Where several of these spots occur together 
to form a single blotch and the epidermis of the stem has made some 
efforts in its growth to encroach upon it, it seems as if the tissue had 
been gnawed into by an insect.* On the young leaves. — The disease 
first appears as light-brown, eventually becoming darker, irregularly 
shaped, even bordered, blotches without any noticeable depression in 

* The above description relates to Queensland examples of vines affected by 
Black Spot. M. F. L. Scribner thus describes the appearance of a disease which he 
writes of under the name Anthracnose, and which — although he makes no mention 
of the term Black Spot — is identical with the on© before us: " There first appear 
(on the shoots) minute brown spots, a little depressed in the middle, with a slightly- 
raised darker-coloured rim or border. These spots soon increase in size, elongating 
in the direction of the striee of the bark, the central portion becomes more evidently 
depressed, and usually takes on a greyish hue. The bark is finally destroyed, and, 
in severe cases, the woody tissues beneath appear as if burned or corroded, so deeply 
sometimes as to reach the pith." — Report on Fundus Diseases of the Grape Vine, 
p. 86. 
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the surface of the tissue. These are from 1 to 2mm. in breadth, but 
they afterwards increase until they have a diameter of a quarter of 
an inch or more. As the leaf grows these spots of altered tissue 
may be broken through, owing to distention caused by the develop- 
ment of the adjacent parts.* On the berries. — The spots are at first 
circular, very light-brown, and scarcely perceptible, measuring only 
0.5 mm. (-^ inch) in diameter. Then they enlarge in size, and 
"become dark-brown (nearly black), with a lighter coloured central 
depressed area. Several spots may become confluent, forming irregu- 
larly shaped blotches, with rounded borders, which may measure 
i inch in diameter. Each blotch, however, shows its compound origin, 
and the shallow depresssion of each component spot may still be 
observed, for a malleated appearance of the whole area is usually 
persistent. The portion of the surface of the grape occupied by 
each blotch also becomes depressed, and thus the regular contour 
presented by sound fruit is interrupted, and its symmetry destroyed. 
The spots occur all over the berry, and may be very numerous. 
There is frequently a large one just above the insertion of the 
pedicel, and smaller ones on the pedicel itself. " Under the action 
of the disease, the berries begin to wither and dry up, leaving 

nothing apparently but the skin and the seeds But 

the circular spots first formed are easily seen, and the colourings 

characteristic of the disease are retained. A berry 

attacked upon one side when it is not more than half grown . . . 
becomes irregular in shape, the diseased part making no further 
development ; and it sometimes happens that this side cracks open, 
exposing the seeds, which are gradually forced out by the unequal 
growth of the berry." — Scrihner. 

The fungus.— 'The central portion of the spot is of a greyish colour, 
and this appcaransce, the microscope shows, is due to the presence of 
minute heaps of white granular matter, consisting mainly of the 
spores (conidia) of a fungus. Each heap of fungus is made up of a 
little group of cells situated beneath the epidermis, where it forms a 
little mass of exceedingly fine parenchyma. The most superficial 
cells of this group are slightly apiculate, and each of these bears a 
solitary oblong elliptical or ovoid clear spore, with two yellow oil-like 
globules, one towards either extremity. The little groups are placed 
close one to the other throughout the spot. The minute greyish white 
specs on the spot are each opposite one of the little heaps, and mark 
the situation where the spores and the spore-bearing cells (basidia) of 
which they are composed burst through the surface as the fungus 
develops. 

The fungus of the Black Spot of Queensland agrees pretty closely 
with Lawson Scribner's description of what he has decided its the Spha- 
celoma ampelinum of De Bary,t and also with the characters assigned 
by Saccardo to Gloeosporium ampelophagum (Pass) Sacc, with which 
the former authority identifies it.J It differs, except in the important 
character afforded by the spores, in which they agree, as much nearly 

* " The appearance and action of the fungus on the leaves is similar to that 
upon the stems.*'— i. S. Scribner. 

t Vid. Op. cit., p. 37. 

} This fungus is thus described by P. A. Saccardo : '* Maculis seu pustulis (in 
baccis, rarius in foliis et sarmentis adhue vivis plurium varietatum prsecipue fructu 
albo, Yitis viniferae), subcircularibus, sspe confluentibus, baccarum epidermidem 
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from the figures given by these writers as representing these two fungi 
as do these figures one from the other. However, these represen- 
tations do not, either of them, strike us as being very accurately 
made. Saccardo's is contained in " Fungi Italici Autigraphice Dilin- 
eati,*' Melanconiae, 1030, Batavia, July, 1881, and Scribner's in his 
**Eeport on Fungus Diseases of the Grape Vine," plate vi. 

Remedies. — In Victoria it is the practice where Black Spot 
occurs to cut back those vines in which it is met with to a much 
greater extent than would otherwise be done, or to graft upon thein 
scions from vines which experience has shown are not subject to this 
disease — at least in the particular district concerned. Mr. G-. Searle, 
of Toowoomba, has, in a vineyard of mixed grapes, nsed lime and 
salt as manures successirely in different years, and has applied them 
in combination, also, in both cases, with good results. In Europe 
quite a different practice is adopted, which has the advantage of 
including in it one of the operations employed as a preventative for 
Oidium, which it is desirable should be the case as some vines, such 
as the Bed Moscatel, the White Moscatel, and the Wardilla, 
. . . . take Black Spot and Mildew simultaneously. Lawson 
Scribner thus describes this method : — " The practice is quite generally 
followed of bathing or washing the vines, in early spring, before the 
buds have commenced to expand, with a strong solution (50 per cent.) 
of sulphate of iron, applied with an ordinary mop or a large sponge fixed 
to the end of a stick two or three feet long. This washing should be 
done when the atmosphere is damp, in order to prevent a too rapid 
evaporation of the iron solution, which otherwise might result in 
injury to the vine. When the young shoots have attained a length of 
5 or 6 inches, they receive a good dusting with the flowers of sulphur, 
whether the disease has appeared on them or not. The new growth is 
then carefully watched, and at the first sign of the malady they are again 
treated, this time with sulphur to which has been added one-third to 
one-half its bulk of powdered lime. If the progress of the disease is 
not checked by this treatment, the sulphur is omitted in subsequent 
applications which are of finely pulverised lime."* Sulphur alone, 
as Mr. G. Searle also informs us, acts neither as a cure or preventative 
for Black Spot. 

Leaf Spot {Selminthosporium viticohim, Sac). 

This disease is by no means uncommon in the Toowoomba district. 
It also occurs on vines growing in and near Brisbane. In the latter 
locality it has for some time past been an object of investigation to 
Dr. J. Bancroft. 

Symptoms. — The lower and more shaded leaves are covered to a 
greater or less extent with rounded or irregular brown spots, varying 
usually in size from gL. to i of an inch in diameter, though they may 

strataqne corticalia occupantibus, et arescend :> induraniibus atque nifro rel fuligineo 
nigricantibus, ad centrum (e conidiis exsilientibus) grisco vel rosco-pruinosis ; 
accrvulis sub-cpidermide nidulantibus, minutis dense gregariis, strato proligero 
pulviualo minute parencbymatico, hyalino v. dilute fumosa cellulis superficialibus 
vertice breve apiculato spongeris ; conidiis ex oblongo ellipsoideis v. ovoideis, 6-6 
by 2^-3^ micro-millimetres, 2-gutulati8 hyaliuis." Sylloge Fungorvm^ vol. iii., 
.p. 719, Batavia,.1884 ; also in Michelia i., p. 217. Ramutaria ampel&phaga^ Passerini, 
Kebb., Moscat, 1876. Phoma uvicola, Arcang., non Berk, et Br. 
* C^. cit.f p. 38. 
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be much larger. These have a clearly-defined darker coloured, often 
purple, slightly thickened or elevated border. The diseased areas 
may also be seen on the under surface of the leaf, for they involve its 
entire thickness.* Usually the portion of the leaf surrounding them 
is more or less vellow in colour. 

Cause. — If one of these spots as it occurs on the under surface of 
the leaf be examined by the aid of a microscope of low powers, it will 
be observed to be studded with little tufts of dark olivaceous- coloured 
linear bodies, and that these tufts arise from the stomata or breathing 
pores of the leaf. If one of the tufts be further examined it will be 
seen to consist of linear tubular septate bodies (HyphaB), which at 
their blunt extremities support elongated spores. The latter are 
narrowed towards their bases of attachment, and widened and blunt at 
their opposite ends j they are divided by septsB into few or several 
cells (from3tol3— Scribner), and vary considerably in length C30-90 
micro-millm. — Scribner). These appearances constitute the outer 
manifestation of a fungus disease ; the fungus itself arises from 
threads or mycelia, which spread and feed within the leaf- tissue itself. 

Asa rule, this disease is not made a ground of complaint, the 
spots being regarded as being due to sun-scalds. "When, however, the 
spots are very numerous, there can be but little doubt that the exercise 
of their functions by the leaves is considerably affected by their 
presence. 

At Brisbane we have very frequently noticed the presence of 
the Bryobia Mite on the leaves of vines subject to this disease, but 
have been unable to trace any connection, such as appears to exist 
between it and the Brown Mite (p. 160), between the two occur- 
rences— (FeW. " Bryobia Mite," under " Peach," p. 92.) 



CHAPTER VII. 

Vegetables. 
CABBAGE, TUENIP, &c. 

Cabbage Aphis (Aphis braseiccB, Linn.). 

An Aphis does much damage to cabbages at Toowoomba, and 
is also a cabbage pest in the neighbourhood of Brisbane, and pro- 
bably at many other places in the colony. We have compared 
specimens of it with the descriptions given by different authors of 
Aphis hrassiccBy and have no doubt that our Cabbage Aphis is thi« 
insect. The two forms of the aphis, which alone have as yet been 
observed, are thus described : — 

*' Wingless viviparous Female. — TJiis has rather a long oval body, 
covered with a whitish mealy coat. When this coat has been removed by im- 
mersion in alcohol or otherwise, the body is seen to be of a greyish-green 
colour, with eight black spots down each side of the back, increasmg in size 
towards the posterior end. The anteDnss are green with black tips, and are 
shorter than the body, and the eyes, legs, and tail are black. 

* This description of the appearance due to disea?<e is derived, in part, from 
F. L. Scribner*8 " Report on Fungus Diseases of the Grape Vine," p. 39, and 
accords with what is observed on Queensland vines. 
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" The young when first hatched are oval, shining, bright-yellow in 
colour, and lack the mealy coat. 

** Winged vivipanms Female. — This is yellowish-green coloured, with 
the eyes, head, neck, and thoracic lobes black, and the antennse and nec- 
taries dark-brown ; the legs are dusky brown and hairy ; the tail is dark- 
green or brown, and also hairy ; the wings are rather short, with stout, coarse 
veins, and dark stigma/'* 

Remedies, — (See under " Peach Aphis," p. 83.) C. Whitehead 
states as follows : "Washing. the plantj^ with a decoction of soft soap 
and quassia, in the proportion of 7 or 8 lbs. of soft soap, 7 or 8 lbs. 
of quassia, and 100 gallons of water, is alrrost a certain cure if carried 
out properly. This may be applied with the w^ashing engine with pump 
and hose and cyclone nozzle attached. It should be stated here that 
it is necessary to use soft soap, or some composition of this nature, in 
all washes adopted as remedies for aphides, in order to fix the wash 
upon their, bodies. This is especially necessary in the case of the 
Aphis hrassicce, the bodies of whose larvae are thickly covered with a 
downy or mealy substance. This washing is an expensive process, and 
would cost from £2 to <£3 per acro."t 

Not only is Aphis brassicae destructive to cabbages and turnips, 
but also to several weeds belonging to the same natural order — 
Cruciferse. These harbour it at all times, and help to make the 
abode of the pest in any one district a permanent one. 

^ Small Cabbage Wobm {Plutella cruciferartim). 

Symptoms. — This pest is a pale green cylindrical caterpillar 
measuring about a quarter of an inch in length. It may occur in 
numbers upon the cabbage or turnip, and eat the leaves of" these 
esculents until they are completely riddled with holes. Only the 
expanded outer leaves of the cabbage are as a rule injured by it, the 
compact inner head being left untouched, but in those varieties — 
such as the Savoy — which do not form large and compact heads, 
the cabbage is utterly ruined. The caterpillar is the early stage of a 
somewhat diminutive moth. The following particulars relate to this 
insect : — 

The Moth. — This varies in colour in different specimens, but is 
usually ashy-grey. The fore-wings are fringed on the outer edge, and 
the hind- wings have a continuous fringe along their outer and posterior 
margins. The costal or anterior border of the fore- wings has a 
few pale-coloured marks towards its apex ; but these are sometimes 
wanting. Along the posterior border there is a continuous pale band 
which has angular forwardly directed prolongations. This band, when 
the wings are folded, gives rise to the appearance of diamond- shaped 
patches. The hind-wings are uniformly coloured and lighter than 
the fore-wings. The antennae are long and white. In length of body 
the moth is from ^wq lines to 1^- inch, and it has a wing expansion 
of seven lines or more. The sexes vary somewhat in appearance, 
and might be regarded as being distinct species were their relationship 
not known. 



* Report of the Entomologist. — Report of Commissioner of Agrlcalture. 
Washington, 1884, p. 318. 

t" Reports on Insects Injurious to Root and certain Other Crops," Lond. 
1887, pp. 63-64. ^ 
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The Caterpillar, — This is cylindrical, tapering towards each 
extremity, and nas sixteen legs. It is of alight-green colour with a 
yellowish tinge here and there, and has an ashy-grey head. It attains 
a length of a little over quarter of an inch. 

The Chrysalis. — The chrysalis itself is ashy, or grey-coloured, with 
a few small spots upon it. It is contained in a very delicate gauze-like 
cocoon, and is placed upon the food-plant. 

Habits. — The eggs are deposited in little masses upon the food- 
plants ; the caterpillars are very active, wriggling violently and drop- 
ping by a silken thread when molested. The moths may be readily 
distinguished as they flit amongst the affected cabbages, and suddenly 
aliglit and run quickly over the leaves. In settling they direct their 
downwardly inclined wings backwards, and so assume an elongated 
form. Meanwhile the antennae are held forward in a line with the 
body. As in other countries so also in Queensland, the caterpillar of 
the cabbage worm will feed upon the leaves of the turnip, and also on 
those of several other Cruciferce, and especially on the plants of this 
order which grow as weeds in and about cultivations. It would seem 
that the pest is continuously reproducing itself during the prevalence 
of the special climatic conditions favouring its existence. In some 
seasons it is a much more formidable enemy to the cabbage grower 
than in others. 

Occurrence. — Mr. E. Meyrick has stated that the Plutella cruci- 
Jerantm (Zeller) occurs throughout the whole world, from Greenland 
to New Zealand.* The works of economic entomologists issuing from 
England, Germany, France, and the United States of America have all 
a portion of their contents devoted to this pest. In England it is 
known as the Turnip Diamond-back Moth — Cerostoma xylostella.^ 

Its occurrence in the neighbouring colony of New South Wales 
does not appear to .have attracted notice until 1882, for in March of 
the following year the Hon. W. Macleay exhibited at a meeting of the 
Linnean Society of New. South Wales " specimens of a small moth 
(which was afterwards identified with the pest under consideration), 
the larva of which was creating great havoc in the vegetable gardens in 
and about Sydney, completely eating up the leaves of the cabbages and 
cauliflowers and rendering the entire crop utterly useless." 

When this pest was first introduced into the neighbourhood of 
Brisbane cannot be ascertained. Those who have been interrogated 
on the subject have generally stated that they have known of its 
existence here for a number of years. It is, however, a significant 
fact that no mention is made of its existing in the colony, either in 
1876-7-8 or -9, in which years the " Eeports " emanated from the " Board 
appointed to Inquire into the Causes of Diseases affecting Live Stock 
and Plants *'; although the Cabbage Aphis was stated to occur in every 
district. . 

With regard to Toowoomba, in which locality it is now a recog- 
nised enemy of the cabbage, Mr. B. Crow, senr., informed us that he 
saw nothing of it when he was growing cabbages there ten years since. 
Mr. G. Searle, too, has stated that he has no recollection of having seen 
it in that district earlier than five or six years ago. 

* Proc. LiD. Soc. k.S. Wales, viii. 1883, p. 282. 

t Vide Charles Whitehead in " Insects Injurious to Root and Certain other 
Crops," 1887, pp. 65, 69 ; and other authorities. 
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The latter obBerver met with the pest, or one very enmilar to it, 
at Maryborough already in 1882. Weliave not heard of its occurrence 
in the western disftricts as yet, althongh the Cabbage Aphis is spoken 
of as being met with as far back as Surat. 

The Plutella cruciferarum is conveyed from one town to another 
upon cabbages, and especially is this done by the passenger steamers 
— the servants on which do not always empty their refuse bins into 
the sea. 

Remedies, — It has been stated that lettuces grown amongst 
cabbages will protect the latter from the attacks of the pest ; but those 
who have pursued this course in Brisbane have not found any beneEt 
to result from the practice. 

In dealing with cabbage- worms (the large caterpillars of butterflies 
— Pieridae, and of noctuid moths) the United States Entomologist has 
remarked as follows : — 

" Every worm visible upon the cabbages may he killed by the use of 
water at the temperature of 130° Fahr., or 55° C. The water may be toiling- 
hot when pat in the watering-can, but it will not be too hot when it reaches 
the <mbbage leaves. The thick, fleshy nature of the leaves enables them to 
withstand confliderable heat with very little injury. The sacnflce of a few 
heads of cabbage will soon teach an experimenter now far he can go with the 
hot water. It may be sprinkled over the plants with a fine-rose watering- 
can, or poured on with the sprinkler removed. If it is very hot it will colour 
some of the leaves, but even where the cabbage is considerably scalded it 

will recover and renew growth from the heart Where hot 

water cannot be applied readily, the most efficacious remedy i« the applica- 
tion of cold water with which has been mixed a small quantity of Persian 
insect powder, or Pyrethrum. Two hundred grains of powder may be. mixed 
with two gallons of water, or in the proportion by weiglit of 1 to 600, and 
the mixture sprinkled or squirted on the plants/'* 

London Purple is another substance which has been successfully 
used in contending with cabbage worms in America, especially when 
applied in the dry state, mixed with flour or dust. The proportions 
recommended are 1 part of London Purple to 100 parts of the diluent. 
The resultant powder must be scattered by means of an ordinary 
powder-distributing apparatus. 

Concerning the possible danger attendant on the employment of 
an arsenical preparation, we can only quote the opinion and experience 
of one who has used it. Cap. R. S. Lacey, of Washington, has 
remarked that " it is a delicate matter, of course, to urge upon others 
the use of any poisonous applications, but I am so thoroughly con- 
vinced of the absence of danger involved by mixing London Purple 
with flour or dust in the proportions specified that I feel free to speak 

of my practice with it London Purple, too, no matter 

where put, will not remain under the washings of dews and rains 
(much less those of the watering can. — H. T.) for the period of a 

week Killing cabbage pests simply means persistent 

and continuous effort."t 

* " Beport of the Com. for Agr., U.S.A., Report of the Entomologist," 1888, 
p. 131. With regard to the powder of Pyrethrum, it must be borne in xnind that 
this varies very much in quality, insomueh ao that some samples might be used 
without effect. 0- he plant might be grown in the colony. 

t Beport of the Com. of Agr., U.S.A., 18S3, p. 1^4. 
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ClBBAaE-BATING CaTBBPILIiAB. 

Mr. a. Seaile, in reply to inquiriea concerning a cabbage-eatkg 
caterpillar wKix^k bad been reported as damaging the yoang plants^ 
states as follows : — 

"A small creftm-coloured grub attacks young eauMower plaats. It 
begins catmg when so small as to be almost invisible to the naked eye. 
It sometimes eats a hole in the upper side of the base of the petiole or leaf- 
stalk, but more often eats into the heart of the plants and down the inside 
of the stem, always feeding on the soft tissue of the centre of the stem or 
leaf- stalk. It cocoons within one of its burrows, covering the entrance 
thereto with web ; but occasionally within the rolled up withered leaf. It 
never does any harm to plants after they have acquired six or eight leaves." 

No opportunities for a personal investigation of this iojnry have 
occurred. 

Bemedies — Mr. Searle states that he has found a " decoction of 
Boot" to keep plants free from this pest. 

The same observer has also stated that he was first troubled with 
this cabbage insect whilst at Pilton, Darling Downs, during 1875 or 
1876, and that at the time he wrote to the " Queenslander "^ describing 
it and advising others to keep a sharp look out for it on their young 
plants. 

MELON, PUMPKIN, AND CUCUMBER. 

INSECT DISEASES. 

Brown Galebuca {Galerucay sp.). 

This is a small, oblong, yellowish-brown, smooth beetle, measuring 
about i-inch in length, with, the hind extremity rather widened. The 
following description will serve to identify it : — 

Oaleruca, sp. — Above, uniform light-yellowish brown ; beneath 
with metathorax, abdomen, legs beyond femora, antennae beyond first 
two joints, and front part of labram, dark reddish-brown; upper 
surface glabrous ; under-surface, legs and antennsB, pubescent. Head 
less broad than prothorax ; vertex and front without mesial impres- 
sion, or a slight one only on the latter. Labrum rounded in front, 
with a shallow mesial emargination ; a few stout hairs on anterior 
border. Mandibles dark-brown, with four stput teeth, of which the 
terminal one is long and sharp, and the remaining three progressively, 
towards the base, less sharp. Antennae ll-jointed, filiform, yellowish 
horn colour at base, darker distally; first joint incrassate .towards 
distal end, about equal to second and third together ; second joint 
short ; third joint scarcely longer than the fourth or succeeding ones, 
which are sub-equal; terminal joint apiculate. Prothorax broader 
than long, with a transverse impression dividing it into two equal 
portions, of which the anterior is somewhat convex, margined; sides 
arcuate. Elytra oblong, slightly broader posteriorly ; epipleursB little 
developed and continuous to the hind margin. Presternum hidden 
between anterior coxse, which are contiguous, anterior cotyloidal 
cavities closed behind by a narrow border. Metastemum without 
prolongation between middle pair of legs. Claws strongly bifid, inner 
division the smaller ; length, about 3 lines. 

It is a very active insect, and readily takes wing when approached. 
It usually feeds upon the leaves of pumpkins and melons, and upon 
those of other cucurbitaceous plants, and may become quite a. f ormid- 
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able pest. In November, 1886, Mr. D. Simson, of Telemon, Hughenden, 
remarked, whilst forwarding specimens of the Galeruca, that " these 
insects have completely destroyed all pumpkins, melons, vines, sweet 
potatoes, and are now on the cabbage." 

Bemedies. — We would recommend that the leaves be dusted with 
a mixture of fine shell-lime and ashes whilst the dew is upon them, 
and so rendered distasteful to the beetles (vid. p. 5.) As the adult 
grub undergoes its changes in the soil, advantage might be taken of 
this fact to attack the beetle before it emerges. 

Banded Galebuca (Graleruca, sp.). 

A second species of beetle closely allied to the preceding is equally 
destructive with it, especially in Southern Queensland. 

It may be distinguished by its smaller size, by its abdomen being 
broader posteriorly, by its antennas being suddenly narrowed and 
flattened after the fifth joint, by the possession of a strong impression 
on the fore-part of the front, by its keeled epistome, and by the 
following special colouration : — There is a broad black band across the 
base of the elytra^ a second similar band — interrupted at the suture — 
midway between this and the posterior border ; and the latter portion 
of the wing covers is also black. Beneath, the two or three first 
segments of the abdomen present the ordinary light reddish-brown 
colour of the remainder of the body. 

When badly infested by this beetle the leaves of cucurbitaceous 
plants are reduced to a few shreds only, supported by the principal 
veins, and the latter, and even the stem itself, are in places gnawn 
into. When the injuries occasioned by the beetle have proceeded to 
such a degree as this, the survival of the plant itself may in most cases 
be despaired of. 

Leaf Eating Beetle, No. 3. 
(Vid. " Potato," 8.V. EpilacJina^ p. 181.) 

Pumpkin oe Melon Aphis. » 

Mr. Donald Macpherson, of the St. Helena Penal Establishment, 
states that the melon plants growing there this season (1887) are 
being destroyed by a dark green aphis which feeds on the young 
shoots, and is also found infesting the under surface of the leaves. 
This aphis has not been previously noticed in that locality, and though 
no complaint concerning injuries occasioned by it in the Toowoomba 
district has been brought under notice, there is little doubt that it 
will extend its ravages there too at some future date. {Vid, Peach 
Aphis, p. 83-88) . 

FUNGUS DISEASES. 

(1.) Leaf Mildew (Oidium erysiphoideSf var. cucurhitarujn). 

Symptoms. — Attention is usually directed to the occurrence of this 
disease, in the first instance, by the fact that the margin of the leaves 
are somewhat turned inwards — a phenomenon, however, which only 
happens when the fungus has chosen the under surfaces on which to 
commence its attacks. At this early stage whitish patches will be 
observed. These soon extend and coalesce, until both surfaces of the 
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leaves are covered by a fine white powdery investment. This white 
material is the external manifestation of the Oidium itself. Ultimately 
the leaves attacked die gradually away, the young shoots beyond them 
wither up, and any fruit which may happen to be still young remains 
undeveloped. 

The Oidium occasioning this damage to cucurbitaceous plants is a 
close ally to that one which causes the powdery mildew, or Oidium 
disease, of the vine. We observed that the pumpkins at Toowoomba 
were very subject to it, a fact which might to some extent be accounted 
for by the custom of raising them on ill-ventilated spots of ground 
between the ranks of growing maize. It also occurs in the neighbour- 
hood of Brisbane, and generally perhaps throughout southern Queens- 
land. 

Memediea, — Doubtless sulphuring — the method adopted in con- 
tending with the Oidium of the vine — would be found efficacious in 
dealing with the leaf mildew of cucurbitaceous plants {vid. pp. 164-5). 
Its occurrence, however, might be prevented by the practice of better 
cultural methods than those now in vogue. 

(2.) Fbuit Rot (GlcBosporium cucurhitaruniy Berk, et Br.). 

Symptoms. — In the case of this disease the pumpkin or melon after 
it is fully developed, and, often, even before it has been gathered, rots 
quickly away and its tissues degenerate into a soft grumous mass. 

These changes have been ascertained, by Mr. P. M. Bailey, to 
be due to the growth of a special fungus which Messrs Berkeley and 
Broome have described as Glososporium cueurhitarmn* 

We observed the occurrence of this disease at Toowoomba — 
especially in the case of melons. As Mr. F. M. Bailey has remarked, 
its effects are most felt when it preys upon the fruits of cucurbitaceous 
plants kept as winter food for stock. 

This curious disease, concerning which little is known at present, 
may be compared with that of apples and pears, which we have 
described under the name of " rot " {vid. p. 50). 

Remedies. — Mr. B. Crow, of Toowoomba, informs us that the 
incursion of this disease might be prevented by frequently turning the 
melon during the later stages of its development, and so subjecting 
every part of it equally to the influence of the air and sun. 



CHAPTER VIII. 

Vegetables — contintied. 

THE POTATO. 

INSECT DISEASES. 

The Potato G-eub (Lita solanella). 

Our attention to the existence of this pest in the Toowoomba 
district was first drawn by Mr. G-. 8earle, of Rosehill Gardens. Our 
informant complained of an insect destructive to potatoes, after they 
had been dug up, which he described as a " miller." Mr. Bushnell, of 

* Vid. " Trans. Linn. Soc, London, Botany," vol. ii., p. 68. 
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Isaac street, to whom the subject had been referred, spoke o£ the 
insect as being a moth identical with the one which in previous 
seasons had infested cabbages — that is, with Plutella cruciferarum 
(Zsll.)y one of the family Tineina. Examples of injured potatoes, 
receiyed from Mr. Searle, from which the mature insects were bred, 
soon confirmed us in our previous opinion that it was a pest already 
well known in the other colonies, and was the larva of the moth Lita 
solanella. 

History. — ^In New Zealand — at least as long since as thirty-five 
years — an insect was reported as making extensive ravages in the 
potato tubers there, as we learn from Cap. H. Berthon who regarded 
it as being identical with one which did much injury to the potato 
crops in certain parts of Tasmania in 1854. From Cap. Berthon's 
description of the insect and the nature of its injuries, it is evident 
that he had in view the same pest which we are now considering.* 

This potato grub must have shortly afterwards made its presence 
felt in Adelaide, South Australia, for J. Q-. O. Tepper relates, in writing 
in 1881, about the ravages of a moth, which Meyrick had identified as 
being this Lita solanella : — " Some thirty years ago, when practically 
connected with farming, I observed that during the first years the 
potato tubers kept well, and the loss through rotting was but trifling. 
But after that a change took place . . . and even many of those 
that appeared healthy were found, to the astonishment of the persons 
concerned, to contain a number of small caterpillars.'' t 

In 1874, as we learn from E. Meyrick, J Lita solanella was 
** described by Boisduval§ as being very injurious to potatoes in 
Algeria," and that "in the succeeding year M. Eayonot, of Paris, 
abstracted II the essential parts of his account and added some remarks 
of his own.'' 

When it was first observed as a pest in New South Wales is, too, 
somewhat uncertain. Meyrick, writing in February, 1879, informs us 
that the Hon. W, Macleay, of Sydney, was ** acquainted with the fact 
of its having occurred in abundance some years back, near Sutton 
Eorest," and he then alluded to the occurrence in that colony, of a 
recent instance of the disease caused by this moth, at the same time 
stating as follows : — " I have satisfied myself that it is probably 
identical with Lita solanella." 

When it first manifested its destructive habits in Queensland 
we are unable to certify, but for some time past rumours of complaints 
of some mysterious disease occurringin potatoes growing in the southern 
portions of the colony, and causing the tubers to " rot," have reached 
us. Mr. J. Philp, writing from G-atton, 2nd May, states, concerning 
experiences in that district :-^" More than half the potatoes planted 

• " Papers and Proceedings of the Boyal Society of Yan Diemen's Land," 
vol iii., pt. 1, p. 76. Tasmania, 1855. This early notice of the occurrence of the 
" Potato Q-rub '* in New Zealand and in Tasmania has apparently been recently 
lost sight of, but is of importance in tracing the whence of the infection of the 
potato crops in South Australia, New South Wales, and Queensland. 

t Trans, and Proc. of the Royal Society of South Australia, vol. iv., p. 57. 
Adelaide, 1882. 

t Proc. Lin. Soc. N. S. Wales, vol. iy., p. 112. Sydney, 1880. 

§ J. B. Soc. Centr. Hort., November, 187 i. 

II Bull. Soo. Ent., France, 5 (v,), pp. xxxv.-xxxvii. 



on some farms have gone rotten in the ground/'* At re^tenneeSiOfi; 
the tubers is one of: the ultimate conditions -which < characterise the: 
progress of the potato disease due to the. inyasions o£ the Lita. 
solanella. 

An extensive literary research has failed to reveal aoy mention of* 
the existence of this pest either in America or on the continent of 
Europe. 

Description. — The -afo//*.t ~ This is "very insignificant incize; 

its length of body is about 6 mm. (i inch), the sp^n of 

the wings is 15*5 mm. for the female; the male is a trifle smaller. The 
colour of the whole insect is brownish grey, in various shades;. the. 
face of the head is almost white ; the eyes large, dark-brown or black ; 
the maxilla are very large in proportion, being longer than the- head, 
the middle joint of the three being beset with close hairs like a 
bTush ; the antennae are very long and slender, equalling nearly in 
length that of the whole body ; the joints very numerous and small, 
in the upper part showing a minute spinous projection. The anterior 
wings are straight, narrow, rounded at the end. Th^ inn^ margin near 
the base is smooth for about three-fifths of the length, the last two- 
fifths furnished with long fringing hairs, longest inferiorly ; the colour 
in the female is light brownish grey, mottled with very minute black- 
and white specks, forming very indistinct bars. The colour of the 
anterier wings of the male is a rather clearer brown,' the black 
naottlings forming a semicircle along the inner margin, and a kind^of 
very small eyespot at the very end.; The posterior wings of both sexes 
are perfectly alike, the membranous portion being of about the same 
width as the former, but about one-fourth less in length'; colour 
brilliant silvery bluish white; this is fringed from the extremity to 
the base posteriorly with long silky brownish hairs ; exceeding in length 
at the widest part the width of wing considerably, and so arranged as 
to form a semicircle. The three pairs - of legs are all unequal ; the 
first pair are the shortesti and not armed with spines, or very minute 
ones only ; the last pair are the longest, exceeding the length of the 
body considerably, the ehiank or^ tibia armed with four strong spines, 
below, and set with long, close stiff hairs above ; the mediai > lifegs are 
intermediate in sixe, the spines reduced and the hairS' wanting ; the 
colour, of the legs is nearly white, dotted sparingly with brown and 
black; the claws very minute. T^e same colour prevails overall th'e 
underside of the abdomen; the upper side is darker than the rest, a 
tuft of light orange hue at the extremity of that of the female dis* 
tinguishes the sex easily." 

The JEggs* — These are small white glistening. elliptical bodies with 
a pearly iridescence. 

The Qaterpillars, — The caterpillar, when about fully grown, 
measures 11 mm. (about ^^ inch) ia length. It tapers from the middle 
point towards each end. It has the usual thirteen segments,., and 
three pair of thoracic or true legs and six pair of abdominal ppolegs. 
Its colour is greyish white, with a faint tinge of pink beneath, ^an 

* Courier, Brisbaibd, 2nd May, 1887. 

fWe have not aocesa to BoisdurtJ's original :d9acnptH)ii, and therefore. q^pte 
Ji G*. O. Tepper,. pDemisiiig;.tkat his statements. cooiseziuag: 'this- inseet hare been 
checked by examination of numerous Queensland specimens, and found to be geaerally 
correct. 
M 
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obscure indication of a narrow bar of the same colour on each segment 
above. The head, the shield of the first joint of the body and the 
thoracic legs are brown. There are a few weak white hairs — from 
twelve to fourteen — on each segment, the origin of each hair being 
marked — ^as seen by aid of a lense — by a minute spot. 

The Chrysalis " is of a dark amber colour, little more than half 
the length of the full grown larva" (Berthon), length 6*5 mm. This 
is placed under a loosely felted web of greyish white silk, or in a 
cocoon of the same material. To the outer surface of the silken 
covering fragments of earth or rejected food material adhere or are 
woven. 

Habits of Insect. — When fully established in a district, both those 
potatoes which are in the ground and those which have been renjoved 
rrom it and are stored are subject to the attacks of the moth. At 
Toowoomba, as far as we learn, it is only those tubers which have been 
dug up which, as yet, sufEer.* Mr. G-. Searle, in reply to our questions, 
remarks : — " I am perfectly sure that the insect is not in the potato 
while this is in the ground. We are almost daily using potatoes which 
were all dug at one time, immediately picked up, and placed in a dry- 
goods cask in which straw was placed between each layer of tubers. 
The cask is covered up by a com bag, and with the exception of a 
few near the top of it, none are affected by the moth." In Tasmania 
it was " invariably found that the moth attacks the roots. The upper- 
most potatoes, those which are nearest the surface, are of course most 
easily reached, nor is it by any means a difficult matter for the insect 
to penetrate to the depth of three or four inches when the soil is open, 
uncompressed, or lumpy. Not a single case of an infected stalk has 
yet been detected ; but constant and numberless have been the 
instances in which, when uncovering the potatoes at the depth just 
indicated, moths have been dislodged, and flown uninjured away." Of 
course some of these, however, as must have occurred to the author 
of these observations, might have hatched from pupsB still in the 
ground ; but in anticipation of this objection he adds : — " The potatoes 
whilst lying exposed in rows were attacked by the insects. .... 
and it was always noted that the moths, when unengaged in laying 
eggs, were almost always to be found beneath the clods of earth with 
which the ground was encumbered. "f Otto Topper remarks : — " My 
opinion is that the eggs are first deposited by the moths upon the 
stalk near the ground when the infant grub burrows through the soil 
till reaching the tubers ; or the moth itself burrows, as many are found 
to do, and deposits the eggs direct upon the tubers. My reason for 
this is the fact that the longer the tubers are left in the soil, the more 
infected they will prove to be." J Boisduval's observations too, though 
somewhat different as to detail, support this view as to the mode in 
which the moths finds access to the tuber, whilst the latter is still 
beneath the surface of the ground. 

What is the nature of the operations which take place beneath the 
surface of the ground may be concluded from what was noticed in our 

* Wo, however, bred a specimen of the insect from a potato leaf sent by Mr. 
G. Searle. This the caterpiUar had folded up. 

t " Papers and Proceedings of the Eoyal Society of Van Diemen's Land," 1855, 
p. 78-9. 

X '* Trans. Boy. Soc. of S. Australia, p. 60. Adelaide 1882. 
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breeding apparatus. The moths had no partiality for perfectly sound 
tubers, but would attack those which had previously afforded sustenance 
to a generation of their kind. In a sound potato the eggs were laid 
several side by side in contiguity to an "eye" of the tuber; in a diseased 
one, on the earth-covered surface of a cocoon, within the hole previously 
excavated by a caterpillar which had emerged for the purpose of 
pupating, or amongst the "frass'* surrounding the entrance to this 
cavity. As many as twenty-six eggs, laid by a single moth, were in 
one instance counted in the same location. The eggs hatch in a week 
or ten days, and often more quickly. The young caterpillars immedi- 
ately proceed to burrow into the tuber, at first concealing themselves 
beneath numerous particles of rejected food material fastened together 
with web, the number of which particles is being continually increased 
by similar matter brought to the surface. The channel thus formed 
is also lined with web, so that when the substance of the tuber is 
broken down these burro wings appear as hollow tubular bodies. The 
caterpillars arrive at their full size in from two to three weeks,* and 
then find their way to the surface of the potato, and burrow outwards 
through the skin. They then spin a cocoon either within the hole 
thus formed or, more generally, on the surface of the tuber adjacent to 
it, or, as is often the case, on the sides of the receptacle containing 
this amongst other outlets, and then immediately transform into the 
chrysalis phase. Two or three chryslids may be placed side by side. 
They are always completely covered by particles of *' frass " or earth. 
The fully matured insect — the moth — emerges from the chrysalis 
shortly after two weeks have elapsed. The union of the sexes almost 
immediately takes place, and another generation of potato-destroyers 
arises. The moth is quite a night-flying insect, and only lives a few 
days. 

The number of caterpillars which a single potato may support is 
very large, and limited only by the amount of food which it yields. 
Meyrick mentions that one tuber must have contained quite forty larvae, 
and we have bred fifty-eight from eight potatoes. " Their voracity, 
however, is so great, and their diligence in their vocation so untiring, 
that a couple of individuals will thoroughly riddle and destroy a potato 
of fair size during their brief but mischievous career.*' {BertJion.) 
They continue to feed in the tuber when even this becomes completely 
rotten, and in confinement ** deposit their eggs on potatoes when these 
have become not only putrid but externally shrivelled up lumps, whence 
fresh larvaB are constantly being hatched." (Temper.) 

When potatoes are attacked they soon manifest little heaps of 
earthy substance on their surface — which conceal the chryslids oi the 
insects or the entrances to the galleries which section of the tubers 
discovers. This penetrating their substance causes potatoes afPScted, 
to rot and become worthless. We do not know how soon the potatoes 
are first attacked, but if prior to the culms being dry, as is highly 
probable, those too will no doubt evince well marked symptoms. 

Extent of Ravages of Moth. — According to Boisduval, as quoted 
by Meyrick, in certain districts of Algiers during a single season 
three-fourths of the potato crop was destroyed by this pest. Otto 
Tepper thus relates his Adelaide experiences : — ** As far as my 

* Tepper makes the miTiiTnnTn to be forty-five days. 
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c<mimued observation goes th« insect causes now (t^., in 1881), in its 
imBaoture form of tlie caterpillar or grub, the destruction of hnndreds 
of . tons of potatoes every year by boring tbem, and therd)y inducing 
putridity. During late years I have scarcely ever been able to get half- 
ardozen pounds wftbout finding a considerable percentage more or less 
affected in this way." Again, "That these moths occur in other 
situations less confined than the entomologist's hatching case was 
gleaned latterly from the information a farmer gave me when speaking 
about the subject. He said he had several bags of potatoes of his own 
production, and quite healthy when dug, placed in his storeroom, where 
thay were left undisturbed for a considerable time. When he at last 
came to open a bag for use, lo ! quite a swarm of little moths greeted 
the event, and to his surprise he found the tubers spoiled by the grubs 
to a great extent." 

Frognosis. — With reference to the probability of its numbers 
increasing in Adelaide, as had been the case previous to the time when 
his remarks were made, the last mentioned authority on the subject 
states: — "Unless proper means are adopted to check this growing evil, 
the chances are that potato cultivation will suffer so much as to become 
unremunerative, and therefore more and more restricted in area." 
Meyrick remarks, " under favourable circumstances it may become an 
almost fatal pest to potato growers;'* and again "the species only 
requires favourable circumstances to become as dangerous economically 
as the Colorado beetle itself." 

Remedies, — These must necessarily be of a preventive charact^*. 
Pirst, we must endeavour to secure the safety of those in the ground ; 
secondly, we must pay attention to those which are already r^noved 
from it. With reference to the first, with our present limited know- 
ledge, we can only endorse the conclusions arrived at by the earliest 
writer on the ravages of this insect — viz., (1) " That the best soil to sow 
potatoes in, supposing that the sole object were to exempt them from 
the grub, would be that which is impervious to the moth — such, for 
instance, as sand, or a compact loam ; and (2) That if no such soil be 
available, the deeper the potatoes are sown the safer they will be from 
the inroads of the moth." To protect those potatoes which are already 
dug up — (1) Separate them at once from any tubers which* manifest 
symptoms of the presence of the pest and destroy these latter.; 
(2) When there is reason to apprehend the presence of the insect, 
house the sound potatoes immediately ; (3) Take such precautions in 
storing the potatoes as is insisted on, in the following recommendation : 
let them be "stored in store-rooms without large cracks in floor and 
walls, or strewn litter of any sort, for in and amongst these the 
chrysalis state is often passed. If such a store is wanting, deal boxes: 
or tin cases would do as well for smaller quantities, instead of bagsj 
While in store they ought to be frequently stirred ; and the walls; etc., 
carefully swept, as by those operations the chrysalis cases would b© 
disturbed and the insects destroyed." {Tepper.)^ The same writer 
suggests also that the tubers prior to storings should be washed clean 
and bathed in some solution which might be distasteful to the moths or 
their progeny. He mentions thouse of weak salt or sulphuric acid solu- 
tion, and we would suggest that of alum. 

Native- Coimtry, — The native country of the insect is not known : it 
has been supposed that a native moth, the natural food of which is some 
plant allied to the potato, has developed a decided tasteiop this esculent. 



DkitribmUon. — The means by which sueh a pefit is diBtribatedifram 
0Be oountry or district to aootl^er are = too obvioiis to need a partioalar 
rrferenee^ to them : *' AnyoHe who -wiil be at the trouble of oaref ally 
m8f)ecti3ig a basket or sack in which infected potatoes have been for 
Bome time will find a lot of little earthy-looking excrescences adheriiig 
to- the inside. These are the cocoons of* the ehrysaUdes covered with 
and concealed by earthly matter. <Thoy are the. media throngh.whJch 
the evil is spread throughout the country, and conveyed from one 
•couiitry to another ; . and diey are the pests in embryo, of whioh every- 
«®e ought to try and make sa clean sweep." (S.Berthon.) 

Beetles. , 

(1) The 33-Spotted Lady Bied {Epilachna multipunctata, Muls.). 

In 'March, .1886, we exhibited this insect at a meeting of the 
".Boyal Society of Queensland," and stated that it wiis generally found 
feeding on the. naturalised Solan um nigrum, or Black Nightshade, but 
tbat it also. afEected the tomato, the potato, aiid other solanaceaus 
plants. In - reference to this exhibit we pointed out that it was a. 
character of . the OoccinellidsB, of which Bpilachna was a member, to 
occur at times in immense swarms, and that in the event of such an 
occurrence, here, in the case of this beetle, potato-growers in Queens- 
land would be great losers. On the same occasion, Mr. Gr. Watkins 
remarked too that these expectations had been already in great measure 
realised, and 'that this beetle had lately done much damage to potato- 
growers, residing in the Moreton District, and at Laidley Greek iiiad 
quite destroyed the haulms. We have also learnt that it has done 
extensive damage in the vicinity of Bundaberg. 

The Epilachna . is common enough at Toowoomba, but the season 
of our. visit was not such as to bring the destructive habits, to which 
now we allude, before our notice. 

-This insect is equally pernicious in its full grown as in its larval 
condition. In the- former it may be observed feeding indifferently on 
both surfaces of a leaf, scooping away its substance in little parallel 
tracts, leaving only the epidermis of the side opposite to that on<whi6h 
it is feeding, intact. The paired three-toothed claws with which each 
•foot is armed, enable it to keep its position while bo engaged,, however 
;m«ch. the leaf is inclined or a.gitated by the wind. The larva, so 
-different in appearance, with its bristle^hearing spines on each 
: segment, as equally voracious. The following description of the insect 
in its diiEerent stages will serve to. distinguish it: — 

The Beetle is ovate in outline — ^the head being at the broader 
extremity, and almost hemispherical in shape, the under surface being 
nearly flat. The head has yellow antennae, terminating in brown- clubb^ 
extremities, and is sunk in the thorax or  succeeding segment, the 
^rounded projections of which extend on either side beyond the con- 
spicuous black eyes. The insect is clothed with very short depressed 
greyish hairs. ^Beneath, the head is light orange yeUow, and the 
remaining portions of the body, with the exception of a blotch on the 
mesothorax, which is brown, brownish yellow. The upper earfaoe is 
orange, with black spots. The thorax has a faiAt mesiia»l impression, 
and -is seven-spoiled, having* two mesial contiguous t spots,: one small 
:alsoia&Q)esiaLspot b^i^Exd these, a^ two spots on either side. fiThe 
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elytra are twenty-six spotted, each wing case Having thirteen spots. 
The spots on them are arranged as follows: — A transverse anterior 
row 01 four rounded ones, behind a curved row of eight, the two central 
of which are square-shaped ; behind this row a single spot on each 
lateral margin j then a row of six spots, then one of two, and behind 
this two spots, one being at the tip of either elytron. The legs are 
yellow-brown. Length of body, 55 to 7 mm. ; greatest breadth, 5 to 
6 mm. 

The eggs are lemon-yellow, long and oval. They are laid in little 
patches, each egg being placed erect, and several eggs side by side. 
These patches which are of different size are found either on the 
under surface of the leaf of the potato, or here and there on the 
stems. 

The FupcB. — These somewhat resemble the full-grown insect, 
except that the elytra and wings are quite rudimentary. Bach pupa is 
contained within what may be termed a false chrysalis, composed of 
the skin of the larva. This false chrysalis measures \ inch in 
length, it is shining brown and has the anterior two-thirds clothed 
with erect brown hairs. The bristle-bearing spines of the larva are 
now crowded together and form a rosette on the posterior third 
of the body. Each spine of the rosette is brown, and the bristles 
themselves are white. 

Life History, JB.abifs, ^c. — Our observations have not yet been 
carried to. the extent of determining the time which elapses from the 
egg being deposited to its being hatched, neither do we know the 
duration of the larval or pupa states, nor of the life of the adult beetle. 
The number of generations during a season is also still to be ascer- 
tained. When the larvae are about to transform into pupae it often 
happens that they congregate in considerable numbers, side by side, 
around a thick stem of the plant on which they are feeding, or on that 
of some neighbouring plant, and, having fastened themselves— by 
means of a viscid secretion which issues from the last abdominal 
segment — in this position, undergo their metamorphosis. We have 
counted upwards of 150 of the pupae contained in one of the groups 
thus formed. At other times they occur here and there on difierent 
parts of the plants, singly or in twos or threes. The beetles them- 
selves are easily dislodged from the plants on which they occur 
by shaking the latter. On falling to the ground they draw their 
legs in, and so for protection simulate death. When further dis- 
turbed, whilst in this position, or when handled, they emit from 
their bodies an acrid yellow fluid. On the mere approach of an 
enemy, however, they do not at once drop, but, having drawn their 
legs under them, cling all the closer to the leaf on which they happen 
at the time to be. 

Natural Enemies. — It is very doubtful whether the Epilachna in 
any of its stages is eaten by birds. When in the larval, as well as 
when in the pupa condition, tne bristle-bearing spines would, we think, 
.serve to repel the ordinary foes of insects. The acrid fluid excreted by 
the adult insects is too, doubtless, distasteful. These may be reasons 
to account for the fact that we have never noticed birds engaged in 
keeping down this pest. 

We are, however, greatly assisted in this respect by other insects. 
The caterpillar, of a minute feather- winged moth, lives and spins its 
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wei) amongst their pupae, and, doubtless, feeds on them in some way 
which we have not yet discovered. Again, it sometimes happens that 
the larva is pierced by a minute hymenopterous insect, which inserts 
a single egg into each of those which it has thus attacked. The 
grub which hatches from this egg feeds on the larva itself, and, 
though it does not prevent it from assuming the chrysalis condition, 
it destroys it prior to its undergoing further changes. We once 
noticed the characteristic holes in quite 75 per cent, of the pupa cases 
which we have examined, which bespoke the emergence of the adult 
fly after, in its earlier stage, it had done its useful work. 

Remedy. — On this subject we cannot do better than quote the 
experience of Mr. J. Philp, of Gatton, who is well acquainted 
with the damage done to the potato crop by this pest. He writes 
as follows : — 

" I have been asked by several persons if there was no cure for this, 
and could nothing be done. 1 have tried kerosene emulsion, carbolic emul- 
sion, and gone with men up the potato rows and shook the bugs off with a 
small stick on to the wet ground, and squashed them into it with the feet. 
I have heard of one enterprising individual who got fryingpans, shook the 
bugs into them, carried them to the headlands, where he hi^ flres, and fried 
or frizzled them; but, notwithstanding all this, a few hours after each 
potato stalk had from one to seven or eight bugs upon it. The reason is 
simply this. The bug is a winged insect, and feeds on many indigenous 
plants or weeds, and no sooner do we kill them on the potatoes than 
there are thousands all round ready to take their place. The only cure 
I see for this is clean cultivation — allow no weeds to grow on the head- 
lands, and, if possible, keep a hand's breadth of ploughed ground all 
round the potato crop. The bug, although it has wings, cannot fly far, 
and must alight on something above ground to give it a rise before taking 
flight."* 

Their attacks, however, might probably be prevented by poisoning 
the leaves on which they feed, in a similar manner to that adopted 
in coping with the Colorado beetle. For this purpose Faris or Scheele's 
Greeti (arsenite of copper) should be used. This is employed dry or 
in the wet state, and variously diluted. The following directions are 
given (i) in using it dry : — Mix one part with from 25 to 100 parts of 
ashes, plaster, or flour — preferably the latter, as affording a more 
adhesive substance. (2) If employed wet, mix lib. of the green with 
from 40 to 100 gallons of water, adding a little dextrine to ensure 
adhesion. In this case the mixture will require to be constantly stirred 
whilst being used. The liquid, of course, will have to be distributed 
by means of some spraying apparatus. Samples of commercial Scheele's 
Green (or Paris Green) vary in composition, and the purchaser should 
therefore endeavour to acquire such ones only as contain a minimum 
quantity of foreign material. In the United States this chemical is 
quoted at 60 cents per pound. London Purple may profitably take the 
place of the Scheele's or Paris Green. It is a waste product obtained 
in the manufacture of aniline dyes, and would require to be specially 
imported. It is composed of lime, arsenious acid, and carbonaceous 
matter.' It is cheaper than the Paris Green — sell^g in the United 
States for 5 cents per lb.; it covers more ground weight for weight; 
is more adhesive, more soluble. On the other hand, it is not quite so 
poisonous as the latter chemical. 

* CaurieTf Brisbane, 2nd May, 1887. 



(2) Thb 8-Sfotted Ladt Bikb (Epilaehna,Bp.). 

IM'b beetle has habits- wbich are closely -comparable wi! h those 6£ 
its ally, the 33-Spotted Lady Bird. 'We have noticed it at Brisbane 
feeding upon the leaves of the potato, and, not infrequently, in some 
numbers. The following description will serve to distinguish it : — 

Adult. — Shape ovate, rounded in front, narrowiug behind, very 
convex ; elevated in middle line of back, anterior to the central point, 
and depressed forwards and backwards ; flattened beneath, descending 
behind, with antero-posterior contour arcuated. Head immersed in the 
succeeding segmeAt (prothorax). The latter expanded on each side, 
but ; aftot extendii]^ outwards to the level of the shoulders of the 
ielytra,' rounded lateral angles reaching to the fore-borders of the eyes. 
•£piplettFS3 (inwardly directed outer borders of elytra) broad concave, 
extending the whole length of the ely tra. Closely punctuate and clothed 
with yellowish-grey appressed pubescence ; black, with eight large 
yellow and red spots disposed as follows — two spots occupying each 
outer-third of prothorax, and two spots, one on each outer side of wing 
cover, a short distance behind shoulder, yellow ; two contiguous spots 
intermediate with the latter yellow spots, and with them forming a 
transverse series, and two nou-contiguous ones on the hinder third of 
elytra, and, meeting the lateral margins, forming a second transverse 
series, red ;'the latter two margined externally with yellowish ; under 
surface, with the sides of the abdominal segments, reddish, the 
remainder black. Labial paJps long, yellowish, with large ovate 
terminal joints, brown; mandibles black-tipped; labrum with light 
anterior spot ; antennae yellowish-brown ; eyes black ; legs black, with 
the yellowish grey hairs on the tibias longer and thicker than on other 
joiiits ; tarsi beneath thickly clothed with short hairs of same colour. 
Length, 10 mm. (-j^ inch) ; greatest breadth, 7 '5 mm. 

The Larva. — Body of uniform breadth, swollen, slightly tapered 
towards each blunt extremity ; armed with numerous erect bristle- 
bearing spines disposed as follows — viz., four on segment next to the 
head,'-'and also on eleventh segment, directed backwards and forwards 
respectively, and six on each of the intermediate segments. These 
spines are arranged in six rows along the sides of the body, two inf ero- 
lateral, two supero-lateral, and two dorsal. On the third and fourth 
body segments the dorsal spines are approximated to the supero-lateral 
ones of those segments. Each spine bears from ten to fifteen often 
black-tipped spinelets. At its immediate origin the body displays its 
ordinary ground colour, but beyond there is an almost black encircling 
band — ocellated rectangular spots being thus produced — the spots of 
the dorsal spines are contiguous along their inner edges. Mandibles 
brown, black- tipped; eyes black; vertex above each eye brown ; legs 
brownish, becoming black towards their extremities. A few white hairs 
on face, arid others clothing legs ; about six rosettes of pale short light- 
coloured hairs in the centre of each segment beneath, remainder of 
body glabrous arid glistening. General colour light-yellow, uniform 
beneath, above varied by the black ocellated spots and spines. 

JPupa, — ^This is usually placed on the under surface of the leaf on 
'which the larva has been feeding, and it almost invariably happens that 
the part corresponding to the head of the insect is directed away from 
the base of the leaf. There may be several pupae on one leaf. It is 
oblong in shape, rounded at each end ; in . form it is swollen being 
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r6!gularly convex from before baekward and from side toside. Tbe 
bristle-bearing spines are now crowded to one end, where they form -a 
rosette occupying about one-third of the whole pupa, but extending 
more anteriorly Above. Anterior portion of pupa glossy, dark brown, 
lighter brown at the union of component, parts, covered with erect 
short brown bristles, especially numerous at; the sides and in front, but 
fewer on the part corresponding to the dorsum of tJie abdominal 
segments. The four abdominal segments exposed have each a white 
spiracular tube on either side. The bristle-bearing spines are bow 
black, the bristles themselves being white with black tips. Length 
8 mm. {0'312 in.) x 5*5 nmi. (0*2 in.), becoming longer by being drawn 
out as the adult beetle emerges. 

Note. — Both the above insects occur ficom Cape York to the Southern 
border of the Colony. 

GrfiBBN Potato Buo (Ouspicona vireseens, Dal.). 

This is a small grass-green plant-bug belonging to the family 
PentatomidaB, measuring /„ ni^J^^ i^ length, and rather more than 
i inch in greatest breadth. It has a broad but sharp tooth on each 
side of the body, and in front of the teeth is triangular in shape, the 
head being obtuse. This anterior portion inclines abruptly down- 
wards. The five- jointed proboscis rests on a keel between the bases of 
the limbs, and extends as far a^ the hind pair. On being molested it 
discharges an acrid fluid having a very penetrating odour. The 
following is a technical description of the insect : — 

Adult, — Grass green, rather paler beneath, oval, minutely punctured. 
Head rounded in front, lobes of nearly equal length, side lobes obliquely 
rcticulatcr punctate, ocelli and eyes dark brown, the latter becoming 
nearly black after death. Rostrum black-tipped, extending beyond 
first ventral segment. Antennae pale brown, first joint not extending 
to front of head ; second, fourth, and fifth sub-equal, third shorter. 
Thorax with a transverse smooth space on each side in front ; hind 
angles obtusely pointed, the extreme tips being blackish. Pectoral keel 
well developed, posteriorly receiving the short ventral spine in a groove, 
Scutellum broadly triangular, obtuse, excavated on each side, extending 
to the hind border of the ante-penultimate abdominal segment. ' Legs 
light green, tarsal joints light brown, tibiae and tarsi hairy. Abdomen 
broadly lanceolate, having a low broad central ridge continuous with 
the ventral spine; the posterior lateral angle of each segment ending 
in a small black tooth. Membrane of fore wings colourless. Length 
of body 9 mm. (4^ lines). 

Uffff. — The egg is an oblong body rounded at each end, of a milky- 
white colour with glossy lustre. 

Larva. — This is generally like the adult, except that it is usually 
darker in colour and has numerous fine points of a brown hue. 
There are also brown blotches along the centre of the back of the 
abdomen. It has no wings. At first the thorax is brownish-black, 
owing to the approximation in this situation of the wing-covers. When 
the body is about i inch in length, the dark colour on the; thorax has 
already disappeared, but the blotches on. the abdomen, though less 
pronounced, are still present; the antennaa at. this period are white^and- 
black' tipped. SlK>rtly irfter this, the wmgrcovers commence t^igrow 
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backwards. The general colour of the body from being of a darker 
green, now becomes of a lighter hue, but afterwards regains much of 
its intensity of colour. 

Sahits. — The eggs are laid singly on the under surfaces of the 
leaves. There are numerous broods throughout the summer, and the 
insects may be found on the plant in all stages of growth at the same 
time, and frequently several on the same leaf. They feed by inserting 
their rostra or probosces into the tissue of the leaf, and thereupon 
imbibing its juices. 

Nature of Injury. — The effect of their puncture is often that of 
killing the tissue of the portion of the leaf operated upon, but this 
is not invariably the case. When in great numbers they may do 
considerable damage, especially when they attack early potatoes. 

Occurrence»^T\iQ first notice of their habit of injuring, or even 
feeding on the potato, was received from Mr. Searle, of Rosehill 
Gardens, Toowoomba. This Cuspicona is, however, a native insect, 
and we have long been familiar with it, as a common pest of another 
solanaceous plant — the ordinary " blackberry " of school children, the 
nightshade (Solanuvi nigrum). So that on having discovered the 
natural affinity between the two plants, it has migrated from this weed 
on to the potato, thus repeating the action taken by both the preceding 
beetle pests. 

Bemedies. — At present the extent of its ravages is not such as to 
call for the use of special means for preventing its attacks. 

FUNGUS DISEASES. 

False Potato Disease (JEpicoccum scabrum). 

Our object in the following remarks is to correct an impression 
that has gained ground concerning the appearance in the colony of the 
well-known fatal potato disease (Peronospora infestans). This has 
emanated from one whose statements concerning the potato are received 
with favour, seeing that he is an author of a work on the subject. In 
the Queenslander, 9th October, p. 591, it is stated that " Mr. James 
Pink, writing from Wellington Point, under date 1st October, says, 
* I enclose a portion of potato haulm destroyed by Peranospora in/estans, 
better known in Europe as the potato disease, which I regriBt to say 
has made its first appearance in the district. This is not the first time 
1 have seen it in the colony, but this season is favourable to its 
development.' " The part of the potato plant forwarded by Mr. Pink 
in illustration of his statement is thus referred to by the agricultural 
editor of the same journal : " The portions of haulm sent show the 
usual withered appearance common to fungus-destroyed vegetation, 
and similar to that described as the appearance of haulms destroyed 
by * the potato disease ' in Europe, now known to be produced by the 
ravages of the fungus Peronospora infestans." 

These identical specimens, as representative of the diseased con- 
dition attributed to the attacks of the potato fungus, were then 
forwarded by Mr. E. M. Bailey to the eminent specialist the Rev. 
M.J. Berkeley, and at the decease of the latter found their way into 
the hands of the equally celebrated authority, C. M. Cooke. Now, the 
latter specialist failed to discover the presence of the Peronospora, but 
found instead another fungus which had been mistaken for it — ».«., 
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Epicoceum scahrum of Corda, a fungus belonging to an entirely 
different order, and common, in both Europe and America, upon a 
number of different herbs, being found on the putrid stems of several 
CompositsB and Umbellifer», on the stems and glumes of grasses, and 
on the roots of coniferous and other allied plants.* 

Not having seen these plants when afEected by Epicoccum 
scabrum ourselves, we are unable to describe the characteristic form of 
diseased condition in the potato which it accompanies. It is interest- 
ing, however, to learn, also from the Queenslander, that "the 
disease, as shown in Mr. Pink's garden, is upon a row of Manhattan 

Eotatoes, the produce of some extra seed . . . procured . . . 
rem a well-known grower in the AUora district. 

SWEET POTATO. 

Sweet-Potato Weevil (Cylas formicarius, Olivier). 

This very destructive pest has been brought to our notice as 
occurring in the East Moreton district. Like the "grub" of the 
common potato, it will no doubt shortly occur further afield. As, 
IxDwever, the adult insect is wingless, the distribution of the pest almost 
entirely depends on human agency. But, insomuch as it has been 
introduced by such means here, the chances of its range of occurrence 
beiug still further extended are not altogether remote ones. 

Symptoms. — The skins of the tubers are penetrated by numerous 
small punctures about one- sixteenth of an inch in diameter, and by 
fewer large ones. Of these punctures the smaller ones are either 
carried only a short distance below the surface of the tubers, or are 
continued, as is the case with the larger ones, into their substances. 
These borings intersect the tissue of the potatoes in all directions ; 
and when — as frequently happens — they are made just beneath the 
surface, they lead to the presence of meandering tracts of dead tissue 
upon it. They are found to be tenanted by white grubs, measuring 
about a quarter of an inch in length ; by the white nymphs of weevil 
larvae in small cocoons made of potato debris ; and often, also, by the 
adult weevils themselves. At other times the tunnelings are discovered 
to be completely filled with the food dejecta of the above larvae, and 
amongst this dSbris and feeding upon it, small mites may also be 
commonly met with. 

Cattse. — The beetle which occasions this is an oblong narrow 
weevil, measuring, when extended, about one quarter of an inch in 
length, with rather prominent forwardly-directed snout, and with the 
three divisions of the body — i.e.^ the head, thorax, and abdomen — 
well defined, both as regards form and colour ; the head being black, 
the thorax red, and the hind body steel-blue. The last is also 
narrowed both before and behind, and is very deep and convex. 

These weevils pierce the skins of the sweet potatoes by means of 
their well-developed snouts, and then deposit their eggs in such of the 
cavities thus obtained as they may select for the purpose. These 
hatch, and the resulting larvae or grubs feed their way into the sub- 
stance of the tubers. Thus the smaller holes and tunnelings leading 
from them are accounted for. The larvae continue to feed within the 

* Cf, P. A. Saccardo. " Sylloge Fuugorum." Vol. iv., Hyphomycetes, fol. 
61, p. 73Sr. Batavia, 1886. 
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gweeb potatoes: until tlwy areffall grown, and they tben nndeTgo, within 
it,4dl.thedbtoge8 intervening between the gmb and the' addit beetle 
condition. The beetles make the larger -holes and emerge- through 
them ' to repeat the same work of destruetion whieh' the continuance 
of their kind involves. 

tThe adult beetle presents the following characters :— 

'like Beelle.-^Smooth, glossy ; abdomen both above and 'below- steel- 
hLne ; prothorax, except aatmor bolder, mesothorax and limbs'ved ; femoral 
enlargemenits and tarsi indining to brown ; head, fore-border of iprothoraz, 
and Innicle of aBtennffi blaek. fProthorax and. abdomen, above axmI beneath 
with microscopic sub-remote punctures, ©ach.givii^ rise, to -a minute- greyish 
hair. Head and rostrum more coarsely and closely punctured, especially 
the latter, which is also corrugated at the sides. Head narrowed bemnd the 
eyes, and with a few fine transverse lines in this region. Eostrum stout, very 
slightly arched, elongated. Eyes large and prominent; antennse, with the 
scape, very short ; the funicle 8-jointed, with the 6th .and -7th.. joints larger 
and longer than the rest — which are sub-pqual ; mass l-jointed, cylindrical, 
exceeding remainder of antenna, and clothed with grey hairs; prothorax 
elongated,' truncated at both ends, divided into two convex parts — the hinder 
of which is the shorter— *-by. a deep endreling groove ; abdomen narcowed m 
front and behind,- compressed from side to side, first aijd second segments 
beneath soldered together. Elytra narrowed, deep and very convex, covering 
and closely embracing the abdomen. Scutellum absent, wings absent, legs 
rather long, especially hind pair, which exceed the abdomen ; femora longly 
pedunculated and thickened distally ; tarsi elongated. Extreme length, 
&T&mi (SMnes). 

"This insect accords with the description and figure given' by Corn- 
stock* for a small beetle which has been observed in the United States 

to be there destructive also to the tubers of the Sweet Potato. This 
insect Comstock refers to C^las formicarius (Olivier), the type of 
which beetle was • derived from the Mauritius. If, however, Olivier's 
Cylas is ihe Brenia formioarius (¥abr.), as seems probable, this deter- 
mination will require revision, for the latter insect, accoi'ding to 
Lacordaire, belongs to the section of Cyla^, which is characterised by 
the pessession of " un livr^e unif orme," and not to that which in- 
cludep parti-coloured insects. 

No species of Cylas has been hitherto recorded as occurring in 
Australia, but the tribe Gylades to which it belongs is represented by 
two species of Mj/rmacicelus, one of which is a very common insect. 

There can be but little doubt that this pest, like many tjthers, is 
an importation. At present we only know of its occurrence in the 
'East Moreton district of the colony ; but insomuch as it can be, arid is, 
distributed in the tubers themselves just as the trade in this descrip- 
tion of produce is prosecuted, this alone forms sufficient justification 
for the inclusion of a note on the. subject in this Report. 

jRemedies. — "We would suggest that the potatoes be unearthed as 
soon as demand for them has arisen, and consumed with as little 
delay as ])ossible ; all the affected ones being destroyed or used as food 
for stock. Also, if practicable, in a district where the disease^ has 
manifested itself, all the sweet potatoes 'which have been raised- there 
be consumed on the spot, and that during the succeeding -season- no 
sweet potatoes be grown. 

'NoTB.—^There are other enemies to the Sweet -Potato. Theses we do not 

feel called upon to treat of on the present occasion. 

- •   — I   — .- — . 

» JRep, DepaH, Agne., Wasliington, 1879, pp. 249 affltd fi50,i[)l.f'VI.,-^flg. x. 



CHAPTER. IX. 

CEBEA.LS. 

' MAIZE. 
INI^CT BISEASES. 
CoBN Worm No. 1 {Hdiothis peltigera^'Engc)*' 

The maize throughout southern Queensland is very.: subject to 
the presence of the destructive caterpillar of this notorious moth, and 
its ravages may be discovered in almost every cultivation. 

Sympt&ms. — The maize when attacked by this Heliothis " worm" 
may present different appearances. When the cob is the seat of injury 
we may find the tassel or topmost grains quito eaten away, and an: 
excavation made into the central pith. At other times the sheathing 
btacts or husk are more or less consumed, or holes are gnawed throue;h 
them to the surface of the grains, which may be eaten in patches, . or 
along certain meandering lines indicative of th© direction of the 
passage of the caterpillar. When this happens the place of the con- 
sumed grains is often occupied by rejected matter which moulds and 
sometimes determines the presence of mildew throughout the cob. 
Oftentimes, again, the caterpillar has chosen the maize stalk for its 
sustenance, when, by reason of' the presence of ttinnelings into the 
more interior parts of th^e plant, it happens that' thb corn stalk with 
its cob becomes wilted or may even get broken off. 

This injury is occasioned by a greenish, yellow or red spotted, and 
black speckled caterpillar, which ill course of time develops into an 
active, quick flying moth. The latter, when disturbed, has the habit 
of darting rapiHly off to a spot but a short distance away, where it 
alights with its wings dirC/Cted backwards. 

The following are descriptions of this pest at different' stages in 
its life history : — 

Caterpillar, — Cylindrical with the 11th segment humped, labrum 
einarginato. General colour pale green above and below, with light 
brown head ; hairs on body white. A few scattered hairs arising .from 
coaspicujous jet-black spots. Eirst body segment marbled black and 
white, remaining. segments longitudinally striped, with fine irregular 
wwred white markings. These markings on:the infero-lateral portionis 
of the, segments forming, two continuous white lines,' one bordering 
the margin of the dorsal . surface, the. other just abbve the.stigmata. 
Two dark-grey, almost contiguous centro-dorsal lines. A dark -grey 
band along the middle portion of each side, with black blotches touching 
it above on segments four to eleven inclusively. Yellow sp.^ts included 
in the lateral bands, on second to tenth segment, pne for each segment; 

* This iiisect is so named as corresppndi'ng t6 Hubner's figure of JET. peltigera {m 
Sur, Sthmeit, NttctucBipl. 63, Jig. 300) more nearly than it ddes to his repspesen- 
XA\iouoi Hiormigera {Of, cit.,pl. 7&r/. 370). How«ver. it may eventually.be 
discovered that both are^ races of one species^ a conclusion at which Lieut-^CoL 
0. Swinhoe seems to have arrived (vid. P.Z.S., ,1884, p. 518). The species of 
Heliothis are very liftble to variation. Heliothis rubescenSf Walker, also occurs 
abbut Brisbane, and may, too, be only another form of -BT. armigera. The plate 
iHu«tfating the Corn Worm in: the K)uirt;h- Export of the United States Emtomo- 
IdgfcalOonunUsionrgi'ves repreeentatieonsFofth^ jp^l%?raa]!id<t»pmfy^0irace8, whilst 
ni>minall7;illtt6tt«»tiBg"a«iBgle^iiis^ witbthe latter designation. 
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Stigmata black. Piliferous spots, slightly raised, jet black, and 
arranged as follows ; — One spot above the stigma on the first segment, 
two within the yellow spot of the second and third ; one below and 
two within the black blotch of the fourth, •the tenth, and the eleventh 
segments ; two above and two below ; forming a rhomb, from the fifth 
to ninth segments inclusively. Head marbled with white, mandibles 
tipped with black. Length, IJ inch ; breadth, ^ inch. 

Chrysalis. — The chrysalis is dark -brown ; the abdominal segments 
are laterally punctated anteriorly ; the last segment is somewhat 
elongated, and is terminated by two straight almost contiguous spines, 
one of which is longer than the other. Length, 17 mm. {-^ inch). 

Moth. — Wings moderately broad, straight in front, apex rounded, 
external margin oblique, posterior slightly recurved. Thorax above 
light-fawn coloured ; abdomen whitish at base, light brown beyond. 
Pore wings light fawn-coloured ; orbicular spot indistinct light brown 
with dark centre ; reniform spot similar but more distinct ; a few 
light brown oblique marks on the costal edge; two very indistinct 
light brown lines obliquely upwards from posterior border at base to 
orbicular spot, another to reniform spot ; outer and marginal waved 
lines similarly light brown, space included by them pink internally 
and light purplish gray externally forming a fascia across the disc 
with small black points on the veins, outer edge of wing with line of 
black points — one between each two veins, and fringed with cilia, 
which are brown at the base and purplish red beyond. Hind wings, 
paler, semidiaphanous towards base ; veins brown, disco-cellular dis- 
tinctly marked but scarcely forming a brown lunule. A broad marginal 
blackish band across the disc, reaching to the outer edge, suffused with 
reddish pink, a blotch of which colour generally occurs contiguous to 
border in the space included by the median veins : this blotch when 
not reddish pink is white. Beneath : The fore wing has the orbicular 
and reniform spots black and very distinct ; discal band blackish, 
discontinued at hind median and pinkish-red anterior to fifth subcostal 
venule. Hind wing with discal band similarly dark-coloured and red- 
pink anteriorly. Sexes alike, but male the smaller. Expanse of wings, 
1-j^ inch to 1\^ inch. 

Sahits. — The moth which may be observed during the evening 
quickly vibrating its wings in nervous flight as it hovers over some 
flower, deposits its eggs singly on the plant. These, according to the 
degree of development to which the maize has arrived, are placed on 
different parts of it. Deposited on the young leaf, the caterpillar, 
when hatched, first gnaws at these and then works its way downwards 
to the leaf -sheath, and so arrives at the cob, the husk of which it 
pierces. The young caterplilar may also be born upon the tassel or 
upon the silk or top of the cob, in which case also it finds its way to 
the maize kernels. It is exceptional only that it enters the stalk 
of the maize plant and confines its depredations to this part of the 
plant. Usually a single caterpillar is found in every cob which shows 
signs of being damaged by the corn worm, but sometimes there is 
not one present, the original culprit having moved to another plant. 
The maize may be attacked at any stage during its growth, and the 
** worm " may be found even in cobs which are harvested. When 
fully matured, the caterpillar finds its way to the soil, and beneath 
this excavates a small elongated cavity, within which it changes to the 
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chrysalis condition. During the summer months the moth is probably 
soon hatched from the chrysalis, but the number of broods which occur 
during the year, in any part o£ the colony, has not yet been ascer- 
tained. We have observed the moth flying at Brisbane during January, 
February, and May. 

It is worthy of remark that the so-called corn worm by no means 
restricts its attention to maize. We have found it within the pods of 
peas, and also within green passion fruit, feeding on the seeds of 
these plants, and also probably — for we have not verified ij;s occur- 
rence under these circumstances by breeding the moth — in the ovaries 
of quite a number of different plants, including the tomato amongst 
their number. 

Remedies, — When once the caterpillar has attacked the com little 
can be done to stay the injury due to its presence. To prevent its 
subsequent appearance, it is perhaps expedient to remove the means 
for its subsistence by adopting a rotation in crops which do not afford 
it food, with those that do. The practice of allowing the maize crop 
to remain in the field until late in July, although it may to a certain 
extent secure the com from the attacks of weevil, is about the best 
way for ensuring the perpetual presence of the pest now under con- 
sideration. We would especially point out that we have discovered 
that this pest is practically identical with the notorious Boll Worm 
(^Seliothis armiger) of the United States, which for several years past 
has been known to include the maize plant amongst the many others, 
besides cotton, whose seeds or seed capsules it attacked. In 1881 this 
pest, as Professor E-iley informs us, did excessive injury to the corn 
m the more northern States, and is otherwise regarded as " one of 
the most widespread and injurious " which farmers in these regions 
experienced. It thus happens that anything written concerning the 
Boll or Cotton Worm is singularly pertinent to this report. We may 
therefore add that the following form of lamp has been recommended 
by J. H. Comstock for capturing the Heliothis moths, and has been 
stated by him to have been used with success in Central Texas in pro- 
tecting the cotton crops from the pest under consideration :^-" The 
whole apparatus (which is of very simple construction) consists of 
three pieces ; first, a shallow tin pan 15 by 10 inches ; second, a 
common kerosene lamp with a half -inch wick, and large enough to 
burn all night ; third, a common lantern top large enough to place 
over the lamp and protect it from wind and rain." The following is 
the method of use : — " The lamp is placed in the middle of the pan 
and the latter filled with water, on which has been put a small quantity 
of kerosene. The whole thing is placed upon a post, high enough to 
be above the top of the crop." With reference to the outlay which 
this procedure will necessitate, there is first the initial cost of the 
apparatus, to which must be added that of the kerosene and the 
labour involved, items whose amount will depend on local circum- 
stances. In America it has been found that " the cost of the lamp is 
60 cents (2s. Id.), and the cost of burning it and labour about 35 cents 
(Is. 5id.) per month." In practice the insect is attracted by the 
light, comes into contact with the lamp and then falls into the 
kerosene floating on the surface of the water in the pan, and is so 
destroyed.* 

* C.f. Eeport Comm. Agr., U.S.A., 1880, p. 239. 
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Th© 'Com Worm (JSeliothii . armi^er, . vwr;'. pelti§erd) • has a very, 
extended range of occurrence, and is met with not only, in America 
and Australia, but also in Europe, South Africa, Southern Asia,: and 
even in: New Zealand^ In India, as Surgeon- G-eneral Balfour bias 
stated, " it attacks the leaves and capsules of the. Poppy and alLthe 
various ' pnilsesy especially the Mussors {JErvum lens), Ohana: (Cicer 
arietinwm), and Murtnr (JPisum sativum), less frequently IJrhur 
{Gajanus indious), boring, into poppy capsules and feeding on. the 
seeds."* It may be interesting to remark that about the first moths 
of Heliothis armiger reared in Europe, were raised in 1864 by^Piro- 
fessor Heer, of Zurich, from caterpillars which he fed on maize. 

Co»K WoEM No. 2 (Conogethes punciiferaliSf Guen.), 

Injury quite as extensive and of similar nature is often caused by 
the caterpillar of the small yellow moth — Conogethes ptmctiferalis. 
(Vid. p. 77.) 

The Eed-banded Galbetjca {? Luperodes, sp.). 

This is a small oval-shaped pale yellowish^coloured beetle rather 
more than ^ inch in length, which has a red band across the base and 
a spot of the same colour in the centre of the wing covers, and a dark- 
brown central area beneath. The antennaB are long and filiform. 

It is not known that it develops any destructive propensities at 
Toowoomba, or even that it occurs there, though this is highly probable 
in view of the fact that it is generally distributed along the coast 
lands from the Southern limit of the colony to the latitude of the 
Johnstone E-iver. 

Nature of Injury, — It has been reported, by Mr. C. J. Wild, that 
at Nerang, near Southport, this beetle occasionally does considerable 
damage to the maize by feeding in the grain when this has arrived at 
that stage when it is about to lose its green colour. As many, as 
twenty beetles may be found within a single cob — though there may 
be no special outward indication of their presence. They may occa- 
sionally gnaw away quite half the grains which it contains. f 

The following description may serve to identify the beetle to 
which these remarks relate : — 

lAiperodes, sp, — Pale yellow, with a broad band across the anterior 
portion of the elytra, and a spot about midway between this and the 
hind extremity of each, sanguineous ; metathorax daxk-brown, labrum, 
light-brown, mandibles light-brown dark-brown tipped ; joints of 
antennas from flavous to dark -brown at the extremities; head and 
body glabrous* Head immersed in prothorax to hiadiborder of orbitSy 
smooth above, with sides behind the eyes coarsely punctured. Clypeus 
extending back between antenme in an accuminate point which reacbe»s 

just beyond hinder border of antennary fossae. Mandibles four-toothed, 

_ » 

* *^In Agricultural Pests of India,'' London, 1887, p. 68. These remarks are 
made in reference to H. armiger, but for the varieties under which this insect occurs 
there> as mentioned by the author, it is evident that they are equally pertinent to the 
habits of therace-peZ^i^era, which is also commonly found in India. 

t Unfortunately the depredations of the Luperodes are not restricted to the 
maize. pldnt. In March, 1889, Mr. R. J. Gray intimated that this beetle was 
destroying everything in his garden. Leaves of rose, mango, and fig,- from which 
all the tissue, except that composing the venation, had been removed, bore out this 
sta^mdiit.- It has-oocurred at Brisbane, as Mr. H. Hockings has informed us, upon 
mangoes, whilst the lattex^are in flower, quit*? destroying jbheir blossoms. 
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-with one strong outer-tooth and tbree smaller ones internal to this, of 
which the innermost is very small and blunt. Maxillary palps with 
penultimate joint lopg obeonic, and terminal joint almost as large as 
long in the form of a rather sharp cone. Labrum shallowly emar- 
ginate ; eyes coarsely granulated ; antennae slender filiform, springing 
from between the eyes, the antennary fo3S8B being opposite the 
middle of the inner border of the orbital fossae, and distinct from 
them. 1st joint, long claviform ; 2nd, oblong ; 3rd, a little longer ; 
4th, as long as the first, and longer than second and third united ; 
remaining joints subequaj, but rather decreasing in length distally. 
Pro thorax at leasfc twice as broad as long, the anterior border straight, 
the lateral and posterior rounded. The angles obtuse, the anterior 
ones swollen, the surface without any transverse groove. Scutellum 
conspicuous, in the form of an equilateral triangle. Elytra oblong- 
dilated, and very obtuse behind. Surface regularly convex, and 
confusedly punctured. Epipleurae well defined, concave, broad in 
front, for a short distance of equal breadth, then widened, and then 
gradually narrower, and vanishing before reaching end of elytra. 
JPresternum reduced to a narrow line between the legs widened out 
on each side behind to meet the prothoracic epimera. Cotyloidal 
cavities of 1st pair thus complete behind. Metasternum well developed 
and very convex, extending forwards to form the inner half of the 
cotyloidal cavities of the middle pair of legs, the hind border with a 
central deep cleft forming two contiguous strong blunt teeth. Legs 
slender, 1st pair short, hind pair about twice the length of these. 
Tibiae armed with terminal spurs, those of 1st and 2nd pair very short, 
that of hind pair long. Posterior tarsi with 1st joint longer than 
the three following united, the 2nd and 3rd subequal in length. 
Uncinuli appendiculate and divaricate. Length 2^ lines (6 mm.). 

ISTotwithstanding the fact that this beetle has the anterior 
acetabulae complete, it is placed in the group Luperiteae of the 
Galerucineae, since J. S, Baly has shown (Proc. Lin. Soc, Lend., vol. 
XX., p. 156, Lend., 1888) that the state of the acetabulae cannot be 
regarded as a primary character in dividing the Galerucineae into sec- 
tions. The species of this group hitherto recorded are from the East 
Indies, Ceylon, and India. Although the antennae are somewhat 
different, the insect under examination resembles a Luperodes. 

JSahits, — This beetle, whilst in the larval condition, lives beneath 
the surface of the soil. When adult it runs over herbage with con- 
siderable activity, and readily takes flight. 

Treatment. — It is difficult, with our present limited knowledge, 
to suggest any remedy. 

Leaf-hoppee (Pam. Fulgoridm, Delphax, sp.). 

This insect is a small leaf -hopper, measuring rather less than 
i in. in length, which has membranous well-developed wings. Wh^n 
mature it is exceedingly active in its habits, springing with sudden- 
ness from its resting place on the least disturbance. Usually several 
individuals of different ages occur congregated at one spot. Its 
sustenance is derived from the sap of the plant on which it is met 
with, and this it procures through the agency of a somewhat efficient 
proboscis. 
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Attention was first directed to this insect as possibly injuring tbe 
maize plant by Dr. J. Bancroft. The latter submitted examples, 
presumedly derived from the Moreton district ; but furnished no 
information concerning the nature of the injury which they occasioned, 
except that implied in the statement that they were found upon 
growing maize. They have also been quite recently forwarded by 
Mr. A. Alexander, of Ingham, from the Herbert River District. The 
Delphax is common in pastures about Brisbane, and especially in 
sheltered spots where the grass grows rankly. It is by no means 
confined to maize, but may be met with on the naturalized JBromus 
unioloides, on Oynodon dactylon, and upon many other grasses. 

The following description will serve to identify the species : — 

The Adult. — A small insect measuring less than 2 lines (3'6 mm.) in 
extreme length, with the wings, which expand to rather more than 3 lines 
(6*5 nmi.), deflexed — with the anterior borders downwards, and directed back- 
wards during repose. The face is bent obliquely under opposite the eyes, 
and is continued into a blunt proboscis which extends just beyond the 
middle pair of legs. The vertex of the heai is occupied by a small 
rectangular depressed area, from tJve ends of the fore-border of which arise 
two keels, which unite to form a single mesial longitudinal keel which 
traverses the centre of the front of the clypeus and hind part of rostrum. 
Prom the same point also arise two other similar keels, which, following the 
inner borders of the eyes, run parallel to the former, and form the lateral 
boundaries of the compressed face, which is thus tricarinate. Two other 
keels arise, one from each inner fore-border of the eye, and meet the lateral 
ones on the first joint of the proboscis. The keels are white-coloured 
bounded with dark-brown and have yellowish interspaces. The eyes are verv 
large and are emarginate in front ; they extend to the upper surface and 
hind border of the head. A small dark-coloured ocellus is situated opposite 
the fore-border of the eye within the lateral frontal ridge. The antennso 
arise within the emargination in the fore-border of the eyes. They are 
three-jointed, with a terminal setiform jointed flagellum. Both the first 
and second joints are very much enlarged, but the third joint is narrow 
and verv small. The first joint is cylindrical and slightly enlarged dis- 
tally; tne second joint is nearly twice as long as the first, and has its 
distal end swollen and rounded. It bears circlets of very short, dark- 
brown bristles. The rostrum is three-jointed, stout, and dark-tipped; it 
extends just beyond the middle coxae. The prothorax is not quite so 
broad as the head — including the eyes ; it is rounded in front, excavated 
behind, and light-yellow coloured, with three slightly raised and diverpjent 
light stripes. The meso-thorax is rounded in front, and produced into 
rather a long obtuse angle behind. It has more pronounced — ^but other- 
wise similar — ^light bands to those on the prothorax, and its fore-border 
is sometimes dark- coloured. The abdomen, in which seven joints may be 
counted, is black, with orange-yellow between the segments. The wings 
are as in other species of the genus Dtlphax, and, in repose, extend about 
J-line beyond the abdomen. The forewings are elongate, with almost 
straight fore-borders, rounded outer-borders, and slightly excavated hind- 
borders. They are clear and sufPnsed behind witli a slight yellowish-brown 
tinge. The veins are brown, but those of the outer half much darker brown 
than are those of the inrer half. They give rise at tbe site of rather distant 
tuberosities to short nearly black setfis, which are very conspicuous on the 
inner halves of the wings. The hind wings are milky pellucid, broadly 
triangular, with two slight emarginations along their oblique exterior borders. 
Their veins are glabrous. The hind legs are by far the longest ; their tibial 
and first and second tarsal joints have black terminal teeth ; the tibia is 
terminated, in addition, by a large finely dentate semi- elliptical plate. The 
first and second joints of the tarsi of the fore pair of limbs have each a 
small pulvillus. 
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Larva, — When first hatched the young insect is not quite half a line in 
length, and has little or no indication of wings. Its eyes at this time are 
pink, and, therefore, conspicuous. At a later stage, when both pair of 
wings are represented by rudimentary organs, which are widely separate 
on the upper surface of the body, the insect is light-brown, with the pale 
stripes of the thorax ratlier broad and continued to the extremity of the 
abdomen. When older, fully developed wings are acquired. The skin is 
molted several times as the lar ra continues to grow. 

Habits, — The eggs are laid beneath the epidermis of the leaf- 
sheath of the maize or grass. On this may be noticed very small low 
elevations. Usually there are several — four or more — of these in a 
linear series, and there may be many series on a leaf-sheath. These 
swellings have a narrow orifice or small slit on one side. In this the 
eggB have been deposited, and through it the newly-hatched larvse 
emerge. More than one egg is placed in each slit. As soon as born 
the young larvae may be observed on the maize or other grass just 
above the joint or node, with their probosces applied to the surface of 
the plant tissue. This proboscis is canaliculate, and through it pass 
the mouth organs — four slender hairs. The latter are probably 
inserted into the stomata of the plants, and so the sap is imbibed. 
The rostrum or proboscis, though narrow, is a somewhat blunt organ, 
and not itself adapted for piercing tissue. All the life of the insect is 
passed upon the plant which sustains it. When maize fails, native 
grasses afford it food, but whether or not it hibernates during tHe 
winter months, and, if so, in what condition has not been ascertained. 
When disturbed it makes prodigious leaps, aided in so doing by the 
curious tibial plates of the hind legs above alluded to. It has 
not been recorded of any species of Delphax, nor indeed of any insect 
belonging to the family Fulgorid(B, that it is destructive to economic 
plants^ 

Nature of Injury, — Associated with the presence of these insects 
there has been observed an affection which has much in common with 
the " Maize Disease " proper (p. 205). Mr. A. Alexander, of Ingham, 
writes : — " Before the green plants show any sign of disease, except 
a lighter hue in the centre, one may notice scores of young insects 
(identical with those described in this article, H. T.), the size of 
mosquitoes, jumping about the centre of the stalk, after a while the 
latter will commence to wither, and on pulling the maize-plant 
asunder one will perceive large numbers of larvae, the progeny of 
these insects." The "disease" which Mr. Alexander mentions, as 
far as may be concluded from exhibits he forwards, presents the 
following characters : — ^Upon the leaves, just beyond their origin from 
the leaf -sheaths, there arise spots, blotches, and patches, measuring from 
one line to four or more inches in greatest diameter, in which the green 
colour has become discharged, and is replaced by a uniform brownish- 
white. These affected areas are usually elongated in the direction of the 
growth of the leaf, and their limits are marked by faint narrow curved 
brown lines. The tissue involved in these spots, blotches, or patches 
ultimately dies. The leaf- sheaths exhibit similar phenomena towards 
their free borders. These symptoms are at times sufficiently pro- 
nounced to lead to the destruction of a great portion of the maize- 
crop. During the season 1888-9, when '* the enemy cropped up," Mr. 
Alexander lost 75 per cent, of his maize from this disease, and his 
neighbours, at Ingham, also suffered in consequence of its presence. 
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To ft portion of diseased xnaize-plant forwarded hj Mr. Alexander 
were still adherent, though dried up, a few specimens of the leaf -hopper 
we haye described in different stages of development, and it might be 
concluded from this that these insects giye rise to all the symptoms of 
disease recorded, and especially so seeiog that they are both com- 
petent to and do injure the maize-plant. "We are not, however, 
prepared to admit as much concerning them, but only that they may 
act as the exciting cause of the Maize Disease — which we are of 
opinion is immediately due to another cause. The same insects may be 
observed, as we have remarked, infesting quite a number of grasses 
besides the maize-plant, but do not on them occasion any injury com- 
parable with the disease before us ; and, again, a maize disease very 
similar to that one, the symptoms of which we have described, may be 
met with when the leaf -hoppers are entirely absent from the crop. 

Maize Aphis. 

We observed that the Maize at Toowoomba was in many instances 
very much infested by aphides. • 

These well-known pests insinuate themselves between the young 
leaves of the shoots, or crowd on the inner surface of the bracts as the 
latter still enclose the ripening cob. In both cases they impair the 
development of important vegetative organs. On the shoots opening 
out, their component leaves present, usually, a characteristic crumpled 
or corrugated appearance, as a result of the injuries inflicted by this pest. 

The Aphis itself we have not yet examined, but it is probably one 
or other of the species already known as afEecting maize in other 
countries. Amongst these are : Pemphigius boyeri, Pass., and Fem- 
phigius zeffi-maidis, X. and />., in Europe ; and Aphis maidis, JFitchf in 
America. 

It is satisfactory to have to record that at Toowoomba the Maize 
Aphis is extensively preyed upon by a Lady Bird, by the larva of a 
Chrysopa, and by that of a member of the Syrphidse. In addition to 
these, at St. Helena, Moreton Bay, a second kind of dipteron — a some- 
what diminutive insect — appears to destroy it. 

FUNGUS DISEASES. 

MiJZB Bust. No. 1 (First stage — Uredo Maydis ; second stage — 

JPuccinia maydis), 

A fungus met with on maize at Toowoomba has been identified, 
by Dr. M. 0. Cooke, with this species. The symptoms which charac- 
terise its presence are scarcely to be distinguished from those which 
are associated with the diseased condition caused by Tilletia 
epvphylla, and it is scarcely possible to decide whether all the maize- 
rust at Toowoomba is caus^ by this Uredo, and not in part by the 
latter fungus also — in fact, the two species, without examination of 
the microscopic appearance of their spores, are so difficult to separate 
that Messrs. Berkeley and Broome, who defined the Tilletia epiphylla, 
at first pronounced it to be nothing other than Uredo maydis. Our 
acquaintance, as far as their injurious effects are concerned, is, how- 
ever, limited to this rttst fungus, and our notes, relating to observations 
made atToowoomba, may fairly be considered to apply to it exclusively. 

Symptoms, — Spots or clouds of a greenish-yellow appear at 
various points on the leaves, or leaf -sheaths. These, according to 
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their size, contain one or many smafl brown swellings of a circular 
or elongated form. Each swelling having its origin in the parenchyma 
of the leaf extends to both pages of it, though not always so. 
"When this happens, the figure of the protuberance on one side of 
the leaf need not correspond with that on the other. On examination 
of these weal-like bodies, it will be found that they are due to the 
epiderm of the leaf on either side being bulged out, and that this 
portion of the tissue is dead and brown-coloured, whilst the sur- 
rounding part of the leaf is also affected, and is yellow instead 
of green. During the progress of the disease the dead tissue 
covering the swellings becomes ruptured, and it will be noticed 
now, . or by previous examination of the contents of one of these 
little weals, that the protuberances are caused by the accumulation of 
masses of reddish dust-like matter within the tissue of the leaf. This 
finely divided substance is made up of the uredo-spores of the fungus. 
These spores are very distinct in appearance from those of Tilletia 
epiphylla ; though the majority of them are circular in outline, others 
are regular oval, and, having a diameter of from '001276" to •001489" 
X .001", are also larger. The epispore, or covering of the spore, is 
also in the case Uredo maydis much thicker, and is also darker in 
colour than is that of Tilletia epiphylla. Its surface, too, instead of 
being reticulated, and having regularly distributed elevated points, is 
comparatively smooth, having only a few linear rugosities of varying 
distinctness here and there. The epispore, in this fungus, also seems 
to almost fail at one or two obscure circular spots on the surface of 
the uredo-spore. These probably mark the position in which the 
mycelium will emerge when development first commences. 

We first noticed TTredo maydis at Mount Pleasant, on 8th February, 
and Mr. Hitchcock, the proprietor of that estate, informed us that he 
had never seen it on his corn before. There, as elsewhere, it was 
found associated with the fungus of the maize disease proper, due, 
as we shall see, to another parasite — ECelminthosporiitmy and not infre- 
quently the two pests occurred not only on the same plant but on the 
same leaf also. Further, by gradual encroachment of the diseased 
condition, due to the Helminthosporium fungus, the pustules of the rust 
may eventually come to occupy a position within the areas of the 
tissue of the leaf affected by it. Notwithstanding, the nature and 
extent of the injury occasioned by the two fungi are very different. 
The maize disease proper covers a much wider area, and is apparently 
limited only in its destructiveness by the extent of the leaf itseli. 
Moreover, it spreads over the surface with far greater rapidity, and 
is accompanied by no unevenness or rupture in the epiderm of 
the leaf which it has assailed, as happens in the case of Uredo maydis. 
This rust fungus of the maize probably exerts a much less prejudical 
influence on the health of the plant than does the analogous fungus in 
the case of wheat. At present we have not made the acquaintance of 
any Puccinia stage referable to this Maize Uredo.* 

* It has, however, been reported as occurring in other countries, where it is 
known as Puccinia maydis^ Carr. Since the above account has been written we have 
received F. Lawson Scribner's description of both it and the tJredo stage, drawn 
up from American examples of affected maize. He remarks concerning the former : — 

JPuccinia Stage. — The contents of the later-formed pustules will be found to be 
almost black, and that '^ these black pustules are composed of dark-coloured 
spores (teleutospores), having a very different structure and function from the 
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Memedies. — Ajoj remedies can only be of a preventiye nature, and 
must be similar to those which experience may suggest as being 
serviceable in warding off the rust from wheat. Attention, however, 
to the proper cultivation of the soil is the first consideration. 

Maize Bust, No. 2 (Tilletia epiphylla). 

This disease has not come under our notice when examining 
growing maize; but we are indebted to Mr. P. M. Bailey, F.L.S., for 
typical illustrations of it, afforded by specimens identical with those 
originally forwarded by him to the undermentioned English specialists. 
In treating of Maize Eust No. 1 we have dealt with the differences 
which exist between Uredo maydis and IHlletia epipJiylla. 

Symptoms. — A dried specimen of a portion of a maize leaf very 
much affected by this disease presented the following appearances : — 
The normal green colour was nere and there discharged and replaced 
by a rusty yellow, which occupied very irregular, cloud-like areas, 
much interrupted, and extending over some inches of the surface. In 
the midst of this altered tissue there were little protuberances ; these 
marked the sites of spots where the epidermis on each side of the 
leaf was abruptly raised up. These little elevations were sometimes 
round, but at other times elongated in the direction of the length 
of the leaf ; they measured from -gVin* to ^ in. in diameter. The 
portion of epidermis raised up was not only dead, but the cells of 
which it was constituted were evidently stretched, and in many cases it 
was ruptured, exposing to view a light rust-coloured dust. Spots 
occurring singly on the leaf were found to be surrounded by a little 
halo of light rusty-yellow, and it was by the influence of several of these 
pustules which had originally arisen near together, that the cloud-like 
areas of the same colour had been formed. Sometimes these little 
spots of light rusty-yellow were present, but did not surround little 
elevations of distended epidermis, but in these cases a nucleus of some 
foreign matter within the tissue occupied by these spots could always 
be detected by the aid of transmitted light. The disease was evidently 
one which originated in the parenchyma of the leaf. On opening one 
of these protuberant bodies it was round that it contained numerous 
rust-coloured particles more or less compacted together, and arising 
from a little cushion of minute and short fibres. These particles are 
the spores of the fungus. Their general shape is round, with a 
diameter of .00010635 inch, but their symmetry is usually obscured 
by the fact of their having been previously compacted together. Their 
surface is thimble-punctured (reticulated) with little sharp elevations 
between the punctures, the reticulation being best seen when air is 

uredospores. The stalks "whicli bear them are stronger and do not separate from 
them. Each spore is broadly elliptical in outline with both ends rounded, or with 
the apex occasionally thickened and pointed. The surface is smooth. A partition 
is placed across the middle which divides the interior of the spore into two caTities. 
At germination each part may germinate independently, so that this may be called 
a double spore. At the partition the spore is constricted, and it is twice as long as 
broad; some are a half longer a^id broader than others, and the longest are a 
little narrower than the diameter of the ur^dospores. They measure "0006 to '0009 
inch by 0012 to 0018 inch. They may be called rest ing spores, because they remain 
dormant throughout the winter and germinate the next season, again producing 
the rudt and thus perpetuating its < xistence."— F. Lawson Scribner, in Beport of the 
Com. of Agr.y V.H.A., 1887, p. 390. 
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present within the spore and the elevations on viewing its edges. 
Messrs. Berkeley and Broome thus describe this fungus :— 

"Tilletia epiphylla (Berk, and Br.), n. sp. Pustulis brevibus 
epiphyllis, sporis globosis laevibus pallide fuscis." — JRev. M, J. 
Berkeley and C. JE. Broome, Trans. Lin. Soc. Lond., 2nd Ser. Bot., 
ii.,3.) 

"Pustules from i to J line in lengiii, pale brown, occupying a 
yellowish spot on leaves of maize. Spores smooth, globose, about 0'C04i 
inch in diameter, filled with granules. Uredo maydU DC. is a much 
larger plant, with much smaller spores." (Brisbane. F. M. Bailey, 
No. 221, p. 67.) List of F. from Brisb., Qd., with desc. of n. sp. 

THE "MAIZE DISEASE." 

I. — Digest op Peevious Eepoets and Comments. 

(a.) The following Report emanated from a blight-stricken district 
of New South Wales, and appeared in the Macleay Argus. It is written 
by Mr. E. Eudder, and f 3rms portion of an article relating also to 
some errors in maize cultivation : — 

" 1 do not think that disease of any kind, as a cause, had anything to 
do in the matter, but firmly believe that the mischief was caused by an 
extraordinary and unseasonable change in the temperature. It should be 
remembered that the failure of last year's crop was marked by some 
significant and characteristic features that rendered it peculiar. So far as 
the Bellinger, the Macleay, the Hastings, and the Manning, the attack 
was universal and simultaneous, and the result in all cases precisely similar. 
This being the case we must seek for some cause adequate to produce such 
an efPect. The diseases common to maize, wheat, and other cereals, rust and 
smut for instance, are generally connected with some predisposing condition, 
such as excess of moisture, defective drainage, over luxuriance, &c. These 
and similar diseases make their appearance in detached spots, from which 
they spread with varying degrees oi rapidity according as the conditions are 
favourable or otherwise : neither are the results always the same ; they vary 
in the same field, and in a greater degree in the same district. Some 
localities may escape entirely, while in others contiguous, every plant is 
destroyed. Such being the case, it is useless to seek for the cause among 
diseases of the character before mentioned sufficient to produce a result like 
the failure of last season's late maize crop. 

" To support my view of this matter I must draw attention to the fact 
that, shortly before the significant change in the appearance of the maize 
began to attract observation, we experienced a most unusual and violent 
change of weather, amounting to a transition of summer heat to the cold of 
winter — at the time it was reported that frost had been seen on several 
farms. I did not see it, but I do not question the statement, as the tem- 
perature seemed to be quite low enough to produce it. Prior to this 
phenomenon the \> eather had been foYr some time diaagreeably hot, and the 
several districts had been favoured with a seasonable fall of rain. Stimu- 
lated by these favourable conditions, the late crop had made a rapid and 
luxuriant growth, and was looking splendid up to the day when the extra- 
ordinary change of temperature occurred. Now, sir, maize, though capable 
of resisting great heat and enduring drought, is very susceptible of cold ; 
very slight frost will prevent the grain maturing, and severe frost will 
destroy the plant during any stage of its growth. Now, the frosts to which 
I have alluded happened at the time when the vital energies of the maize 
plants were in fullest activity ; the violent change oi" temperature arretted 
the flow of sap, causing congestion, which resulted in the slow death of the 
plant. In every case I examined, the highest and most exposed leaves 
were the most afEected ; they partially withered, and their natural colour 
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Ghanged to dark-brown and straw colour; the lower and better protected 
leaves remained for some time apparently nnehanged — ^in skort, the plant 
appeared to die from the top down. The effect on the growing cob was not 
discernible for some time after the leaves showed signs of dying. The change 
in their condition was made manifest by the husk becoming loose and 
changing to a straw colour. I examined many of them at this stage, and 
in every instance found that the grain had been formed and well developed 
up to a point corresponding with the age of the plant, the appearance 
exactly agreeing with, that of ordinary frost-bitten* corn ; in no case did I see 
the shghtest indication of disease." 

Mr. -Rudder's communication on the Maize Disease, as it pre- 
sented itself in the Macleay district of New South "Wales, was 
reproduced in th.e Toum and Oovntry Journal, Sydney, 16th January, 
1886, with the following additional information : — 

" We are in receipt of plants * blighted' maize from the Macleay district, 
and have examined some under the microscope. The indications are similar, 
precisely, to those observed last year, in maize from the same quarter, 
from the Manning and also from Queensland. There are no appearances of 
fungoid growth, of smut or rust, no spores, or anything of that kind visible 
on the fresh plants, but the cells of the younger corn sent are ruptured in a 
manner which may prove sufficient to account for the wilting of the corn, 
the grain included." 

(b.) " Report on four samples of Maize received from River 
Sastin^s*^* hy E. Ifaviland, F.L.S, 

The report itself is a very brief one ; it merely recites the fact that 
the disease is due to the presence on the maize plants of a fungus ; and 
that this fungus is, in the author's opinion, tfstilago GandoUei, The 
phenomena attending the growth and development of fungi of the 
class to which this Ustilago belongs; the general relation of leaf- 
parasites to their host plants ; and the nature of the influence which 
they exert on those which they attack, are then referred to ; as also the 
preventive measures which, in the case of the maize disease, should be 
resorted to in order to check its re-occurrence in places where it has 
once appeared. 

No precise indication of the symptoms which characterised this 
disease, as found in the maize plants under observation, is given in the 
report ; but from the " particulars of the examination of each parcel " 
we may conclude that the disease primarily was one of the vegetative 
organs — although the fungus which occasioned it was sometimes met 
with in the " cob." The following are some of the conditions noticed 
in different plants : — (1) " The whole of the leaves (were) dead 
through their entire length and clouded." (2) The sheathing portions 
of the leaves (was) much diseased and covered to some extent along 
the leaves by cloudy markings." (8) There were in this plant " symp- 
toms of disease at the nodes (joints) of the stem." In another the 
disease formed " isolated spots," and in other plants it was found that 
the "leaves (were) slightly diseased," "mostly diseased — (the 
disease) extending somewhat to the cuticle of the stem " or " very 
much diseased." 

* In the character of " a most exhaustive report .... on the maize 
disease," this was submitted on the 15th February, 1886, to the New South 
Wales Q-ovemment by the Chief Draftsman in the Department of Mines. It was 
officially cipcnlated as a pamphlet (pp. 1-4) and was also printed in the Sydney 
Morning Serald, February, 1887, the Brisbane Courier, 9th March, 1887, and in 
several other newspapers. 



201 

The cobs seemed to have suffered in direct -proportion to the in- 
tenaitj with which the disease was manifested, in the leaves or other 
parts of the plants which bore them. In one case " the cob had failed 
entirely, leaving only a small mass of (decayed) matter;'* in other 
cases " two-thirds of the grain had disappeared, and many of these 
that remained presented a shrivelled, half -rotten appearance " and so on. 

These descriptions of what Mr. Ilaviland really saw are couched 
in such general terms that no very precise conclusions as to the 
nature of the disease may be inferred from them ; but we can have 
little doubt that the evidence on which he based his decision that the 
affection was due to the presence of a particular fungus, Ustilago 
Candollei, was purely imaginary ; and even it were not, as far as it 
is set forth by him, it does not support his interpretations of the 
disease. Many text-books on botany record the results of the Her. 
M. J. Berkeley's classical investigations concerning the development 
of ustilaginous fungi ; but they do not all tell us, as was the case, that 
his description of the successive stages arrived at in the development 
of the spores of Tilletia — the fungus which he had before him — was 
the outcome of observations made on these spores after they had been 
isolated from the host-plant of this fungus, and related to their 
behaviour then ; and that the phases in the life-history of this 
Tilletia to which he referred were not only successive in their event, 
but occupied some considerable time in their progress. Since 1847 
numerous other investigators have repeated Berkeley's experiments, 
and, as we have his authority for stating, have not through their 
labours added anything to our knowledge of the subject. Notwith- 
standing, as it may be according to the fitness of things that the 
phenomena to which he directed attention then should be seen upon 
examining a diseased plant and within its tissues, so many, no doubt, 
have imagined that they saw them in this situation ; but it has been 
granted to Mr. Haviland alone to discover the existence of *' the 

mycelium of the fungus Ustilago with masses of pseudo- 

and true spores (of the same fungus), forming a grumous mix- 
ture, completely choking the vessels, in a portion of the sheathing of 
the cob of a maize plant ; pseudo- primary and secondary spores 
(together) in particles of decayed matter taken from an abortive cob," 
or " some few spores (of Ustilago) in the ovary of a grain (of maize 
derived from a diseased plant) germinating.' ^ Moreover, the objective 
presentment of an Ustilago, to quote the definition given by the author 
of the ** Handbook of British ruugi"— M. C. Cooke -~is a fungus 
which, with other characters also, has " spores of one order " only.* 

Ustilago Candollei, Tulasne, is a fungus which was published by 
M. C. Cooke in his *' Fungi Britannici Exsiccati," 2nd series, No. 
^ 72, and referred to subsequently by him, in the " Grevillea," as 
occurring on the flowers of Pelargonium. There are, however, other 
ustilaginous fungi, which are known to affect maize and this plant 
only. These are: — (1) Ustilago Maydis (Corda), first described by 
De Candolle in Floi^e frangaise (vol. vi., p. 77), under the name of 
TJredo Maydis. This occurs in different European countries, and in 
America, but according to Cooke, " we have no knowledge of 
Australian specimens."t It is known as the "maize smut," and 

* Op. cit.y p. 511. 

t "Australian Fungi" in " Grevillea." Vol. xi., 1882-3, p. 98. 
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forms " excrescences more or less voluminous, and deformed" on the 
stems of this plant — the bracts and ovaries being also involved in 
similar enlargements. These enlargements ultimately break down into 
dark powder— the spores of the fungus.* (2) Ustilago pulveracea 
(jOoohe% a pulverulent fungus *^ occupying the male florets (of the 
maize), but verv difEerent in habit from U. maydis." It has hitherto 
only been found at Lahore, and not in Australia. f Finally there is 
(3) Tilletia epiphylla, Berk, and Broome , a fungus which forms " pus- 
tules from i 10 i a line in length, pale brown, occupjdng a yellowish 
spot on leaves of maize." This has ^' spores smooth, globose, about 
0'0014 inch in diameter, filled with granules. "J 

From this review of the known ustilagiaous fungi which affect 
the maize, it will be very evident that Mr. Haviland had none of them 
before him, and from a consideration of the character presented by 
numerous other species of this group, it seems highly probable that 
no member of it was concerned in producing the diseased conditions 
which he describes. As concerning preventive measures, his opinion is 
worth consideration. He remarks (p. 2): "Nothing, I think, can 
be done to save a crop when once afEected ; but 1 should earnestly 
advise those concerned, as preventive measures for future crops, to 
destroy by firo all culms, roots, and leaves of the present diseased 
crop ; to avoid planting maize year after year upon the same ground ; 
to obtain seed for the next planting from some distant source, where 
it can he ascertained that there has been no disease (the italics are 
ours) ; and by taking such measures, best known to practical farmers, 
as are likely to increase the vigour of the crop, and thus to give it 
every chance of resisting the attacks of this fungus should it again 
make its appearance." 

(c.) Report on the Maize Blight to the Board oj Technical Education 
of New South Wales, By Wm. Morris, F.F,P.8.G., and F.B,M.S.L. 

This is as follows : — " I have examined, microscopically, the 
sample plant of diseased maize you sent me ; also several specimens 
fresn from the country, which Mr. Mackay, of the Town and Countrif 
Journal, kindly obtained for me. Your specimen consisted of one 
plant and three cobs of corn, evidently having been gathered several 
weeks. The specimens received from Mr. Mackay were still green 
and fresh, only a few days old, and consisted of several stalks, leaves, 
and one cob of com, not ripe. The first three cobs were grown to 
maturity, fairly healthy, a little pinched in the grain. The other 
was not ripe, and appeared to be in good condition ; no diseased grain 
in either sample. On the stalks and leaves I cannot detect any rust 
or smut (Ustilago), The various fungi that are visible arise from 
the decay of the dead portion of the leaves, and these black fungi are » 
always ti» be found on decaying vegetable matter. There is not the 

* For M description of tlie history, external appearance, and tlie fungus, &c., 
of the disease due to this Uetilago, the reader is referred to an able article by A. 
B. Soymour in the Report of the Commissioner of Agriculture, U.S.A. 1887, pp. 
380-d89, pi. xii., xiv. 

t " Some Indian Fungi," by M. C. Oooke, M. A. Grevillea, toI. iy., 1875-6, p. 
115. 

X " Li '- of Fungi from Brisbane, Queensland, with descriptions of new 
species," by Rev. M. J. Berkeley, and C. E. Broome. Tram. Lin, Soe. Lond., 
2nd Ser., Bot., ii. 3, 237, 
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least sign of any swelling, contortion, or distortion on any part of 
the plants, whicn would be if it had been attacked with a u stilago 
(smut). . . . From the examination of the above specimens, it 
appears to me that the plant having been stunted in the ear]j part of 
its growth, probably from want of sufficient moisture, a copious sudden 
fall of rain taking place, the plant absorbed more moisture than ip 
could properly utilibe. This caused the stem to increase in size quicker 
than its sUiceous cuticle could bear the strain of, causing small fissures 
to be formed in the stem near the joints. The cellular tissue now being 
exposed to the action of the air, fermentation immediately set up, 
the torulsB spores sent out their filaments (mycelium), which ramifying 
through the cellular tissue caused decomposition at the joints, and a 
gradual decay of the leaves, which now became covered with the 
minute black spots, which are the fungal scavengers of all decaying 
vegetable matter. From these observations you may dismiss any idea 
of a fungoid (rust or smut) character : you may call it maize gangrene, 
or cellulitis, as there are any amount of bacterise to be found on the 
diseased vegetable tissue at the joints."* 

It may be concluded that the specimens with which Dr. Morris 
was furnished, and on which his report is founded, were scarcely 
typical illustrations of the maize disease. It will be noticed that he 
incidentally notes the occurrence on these plants of what he describes 
as " black fungi arising from the decay of the dead portion of the leaf,'* 
or in other words ** a gradual decay of the leaves w hich became covered 
with minute black spots." These black spots were present on the 
plants at the time when he received them, but he regarded them 
merely as secondary symptoms or examples of " the fungal scavengers 
of all decaying vegetable matter," and it does not seem to have 
occurred to him that they might have existed on Ihe plants when they 
were still growing. In the case of the Torula fungus in the tissuef 
the explanation given was no doubt the proper interpretation of its 
presence. Thus he concluded that the maize disease owed its origin, or 
was caused by purely meteorological events. J 

Dr. Morris afterwards — in May, 1886 — read a paper on the maize 
blight, illustrated by four preparations of the fucgus, at a meeting of 
the Microscopical Section of the Eoyal Society of New South Wales. 
In this the author concludes that " the fungus growth belongs to the 
Torulacei, having no perithecium nor investing membrane to the spore 
cases. The fruit forms the greater part of the plant, and grows on 
the fertile threads in moniliform chains of spores. The spores formed 
from the deciduous joints may be simple or articulated. As the spores 
comprise the principal part of the plant, many of the spores become 
pulverulent, the spores being difi^used through the air in an impalpable 
dust." 

* Austr. Medical Gazette^ April, 1886, p. 183. 

+ P. A. Saccardo has figured a Torula which, as far as is known, is peculiar 
to the decaying tissue of maize. It is named Torula moniloides, Corda. This 
representation is to be found in Fungi Italici Atitographice Dilineatif No. 948. 

J That these views concerning the maize disease did not meet with general 
acceptance may be concluded from the fact that " owing to the discussion on the 
report submitted by Dr. Morris, the Board of Technical Education resolved not to 
publish it." It would appear however that had Dr. Morris received in the first 
instance better material with which to prosecute liis investigations, these views 
regarding the value of them might have been considerably modified. 
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(d.) Seport on " Disease in Maize Crops " io the Board of Technical 
Education of New South Wales. By Angus Machay, Instructor 
in Agriculture,* 

Amongst matter whicli is somewhat foreign to the inquiry, such as 
that which relates to the condition of the maize crop in difEereut districts 
of New South Wales, and the manner in which seed com should be 
selected, Mr. Mackaj informs us that '' the symptoms of the disease 
are — first, an unnatural paleness of the leaf ; then, appearances of 
dirty, whitish -loo king spots and patches." With reference to its 

immediate cause he remarks: ''Maize leaves and plants 

with the whitish blotches and black specks are found to contain the 
germs of fungus growth;'* again, "microscopic examinations , . . 
leave no doubt that fungus growths have much to do with it." On the 
origin of the disease he makes this suggestion : — " It may be that the 
trying seasons, 1884-5-6 have, by their exhausting effects upon this 
hitherto (in Australia) very hardy and perfectly healthy crop, 
developed an indigenous parasite until it has become an epidemic, 
and threatens a real danger to a most important industry. Or the 
fungus may have been introduced in seed com, or in the very damaged 
maize landed here in large quantity from Islands of the Pacific 
during the years of scarcity mentioned." As to its seasonal occur- 
rence he states: " Early planted corn suffered to some extent — that is, 
the plantings made during August and September. That planted 
during October and November seems to have suffered most. The 
later plantings, between Christmas and New Tear — a favourite time 
for late corn — and the early January plantings, are doing better, and 
very fair returns are expected." Mr. Angus Mackay also incidentally 
alludes to the fact of Mr. Hugh Pollock, Acting Secretary to the 
Board of Technical Education, liaving investigated the maize disease, 
and informs us that " His report to the Board expresses a belief that 
the fungus developed on the maize * is allied to Puccinia graminis, the 
cause of rust in wheat, but belongs to another genus.' " 

(k.) "u4n Inquiry into the Maize Disease of the Cahoolture District,^* 

By J, Bancroft y MJ>, f 

This investigation was the outcome of a request, made by the 
late Colonial Secretary, Sir S. W. Griffith, that Dr. Bancroft would 
" inquire into the causes of the maize blight reported to have visited 
the Cahoolture district" of Queensland. During the inquiry a blighted 
crop was visited near Luggage Point ; but, primarily, the conclusions 
obtained were the result of an examination of. some specimens for- 
warded by those through whose petition the report originated. Of 
these samples of diseased maize sent — No. 1 was the young plant 
showing the disease; No. 2, an older one; and No. 3 one which had 
arrived at a stage when " the disease makes rapid growth — the leaves 
are soon killed and the cob does not fill out." The secretary of the 
Farmers' Association at Cahoolture, who had forwarded these specimens 
with the above information concerning them, referred to the disease 

* This report appeared in the Sydney Mail, 2nd March, 1887, and also in other 
newspapers. 

t A paper read on 4th June, 1886, at a meeting of the Royal Society of 
Queensland, and contained in the " Proceedings " of that Society, Vol. iii., pp. 
108— 111* 
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witbr whicb they were afEected as "rust" — ».«., a disease of fungus origin. 
Amongst other abnormal appearances which they presented, Dr. 
Bancroft found that ** the foliage (of these plants) had dead strips 
running longitudinally in parts of the leaf," and concerning this con- 
dition he remarks : " How this was caused, whether by bruising from 
wind or by some obstruction to the vascular tissue was not evident. 
No fungus was found on the foliage." It was noticed also that there 
were "caterpillars in the immature ears as well as in the stems" of 
the plants sent ; and that " in a blighted crop every stem of maize was 
perforated by caterpillars." It had been reported that a good many 
blighted maize plants, at Caboolture were affected with a boring cater- 
pillar, and that in other districts, " the caterpillars had extensively 
bored within the stems of all blighted crops," and so, as Dr. Bancroft 
adds, " it was clearly evident that the stalks being bored extensively, 
both below the ears and between them and the upper flower, they (t.^., 
the caterpillars) had spoiled all chance of grain aevelopment." 

The caterpillars, however, were not the cause of the maize disease, 
which it was intended should form the subject of the inquiry. They 
had "been more or less prevalent in the late maize crops (at Caboolture) 
for years," although it was not so in the! case of this disease ; moreover, 
an opinion had been formed there "that they had not much to do with 
the so-called rust," and they were not present in all blighted maize 
plants. We may therefore point out that though the information 
concerning the moth, Conogethes, and its relation in this caterpillar 
phase to the maize and other economic plants with which the report 
mainly deals, is interesting enough, the investigation failed inasmuch as 
it did not ' discover what was intended — viz., the cause of the maize 
disease of the Caboolture district, and incidentally that of the malady 
affecting maize in Queensland and New South Wales generally. 

II. An Attempt to Elucidate its Na.tueb. 
Symptoms. — The first symptom seems to be the appearance of small 
elongated blotches of whitish green on the blade or lamina of the 
maize leaf, which soon expand in every direction. Those portions of 
these blotches which have earliest arisen then assume a light-brown 
colour, and this hue shortly entirely pervades them as the death of the 
tissue supervenes. Meanwhile by the gradual extension of these 
affected areas, those blotches which are neighbouring, though at first 
remote from one another, become confluent, so that, ultimately, the 
whole blade of the leaf — including even the distal portion of the midrib 
— is affected, and presents a dead and shrivelled-up appearance. The 
midrib itself is the last part of the leaf to be affected, and as it for 
some time retains its normal position and colour, whilst the blade of 
the leaf on either s$ide of it is already dead and shrivelled up, a very 
characteristic appearance is thereby presented. These patches of altered 
tissue become well defined soon after they first appear. Their borders, 
which are usually a little darker in colour than are the other parts, are 
irregular, but simple ; and the portions of the maize leaves which are 
involved in the disease, instead of retaining their previous toughness, 
are now very brittle, and break to pieces with facility on being com- 
pressed. The disease seems to commence near the apex of the leaf, 
and to afterwards extend towards the leaf stalk, also to attack the 
lower leaves of the plant in the first instance. The progress ot* the 
disease, however, is not invariably marked by such a succession of events. 
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Nature of Disease, — The form assumed by the disease would leave 
little room for doubting as to its immediate cause being the presence 
of some fungus, and microscopic investigation confirms this view-. On 
close examination of the affected portions it will be found that here 
and there on the faces which correspond to the under surface of the 
leaves, the pervading lit^ht-brown colour of the blotches presents a 
blackish hue. This appearance, as may be disco veied by aid of the 
lens, is due to the presence of minute black bodies. Further micro- 
scopic examination reveals the fact that these bodies are each com- 
posed of little blackish threads, which radiate in twos and threes, or 
even fives, or, more rarely, they arise singly, in an irregular manner, 
from spots pretty close together. These thread-like bodies are simple 
OP unbrancned, but jointed ; their length is variable ; their breadth 
is nearly uniform, though they are occasionally, here and there, some- 
what constricted ; they are variously bent, and are dark-coloured. 
Amongst or supported by these threads, technically known sj^flocci^ are 
fewer stouter and also jointed objects of a more or less irregular 
fusiform shape. These are the spores of the fungus. The actual 
disease itself, which is co-extensive with the area of discoloured tissue, 
is somewhat in advance of this outward manifestation of spores and 
flocci, for there is usually, external to the latter, some affected portion 
unoccupied by these little tufts of thread-like bodies. But whatever 
part of the tissue involved in the disease be examined, on dissection 
it will be found that the mycelium or vegetative organs of the fungus 
always occupy the intercellular spaces. 

Although we have not established the fact of this being the case, 
it is probable that each of these discoloured patches merely marks the 
part of the leaf where the fungus, whose mycelium pervades the whole 
tissue of the plant, has, perhaps, under the influence oB climatic 
circumstances, arrived at a condition favourable for the development 
of reproductive bodies rather than that each marks the situation 
of a point at which the leaf has been independently infected by the 
fungus : and we are inclined to this opinion since the spores and fiocci 
arise from the under surfaces of the affected leaves. 

This fungus, associated with the diseased condition of the maize, 
is a species of Helminthosporium (spores worm-like), a genus belong- 
ing, according to M. Cooke^ to the natural order Coniomycetes, and one, 
the very numerous species of which are found growing on the surface 
both of dead and living herbaceous or ligneous vegetable tissue. 

This species has the following characters : — Tufts or fascicles of 
one to five flocci ; flocci of a dark-grey colour sub-pellucid of different 
lengths ; septa 3-6 ; cells about eight times as long as broad, some- 
times constricted by lateral shallow depressions, or more rarely 
knotted ; terminal cell rounded and shortened, sometimes almost 
globular; basal cell usually expaTided. Spores regularly or irregu- 
larly sub-fusiform, of same colour as flocci ; 2 to 6 septate ; cells 
usually unequal ; endochrome often very distinct and remote from 
walls of cells. 

A fungus belonging to the same genus, Helminthosporium, is 
already known as occurring in maize in the United States. It is 
named Helmintlioaporittm inconspicutwi (M. C. Cooke et J. B. Ellis).* 

• "New Jersey Fungi," GreviUea, vol. vi.,pp. 88-9, pi. 99, fig. 19, March, 1878. 
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The authors of this species assign to it the following characters : — 
Temiissime effusum. Hyphis elongatis, septatis, nodulosis, pallide 
brunneis, sporis lanceolatis, 3-5 septatis; episporio tenui — on Zea 
Mays. Effused, but so thinly as not to be >isible to the naked eye. 
Spores '08 — *12 x '02 mm.; at first with tlio endochrome divided, at 
length septate.* 

It will be seen, on comparing this descTi})tion with that given as 
relating to the HeLainthosporium of the Toowoomba district, that there 
must be a close affinity existing between the two fungi to which these 
characters refer, and since they are met with on the same plant, and 
neither occur on any other, f a probability is engendered of their being 
one and the same.ij: 

This maize disease has been noticed as occurring in the Toowoomba 
district during previous years, and it would seem that it is getting 
more pronounced in places where it has once shown itself. It con- 
tinues to visit places where previously its presence has not been 
observed or even suspected. Thus at Mount Pleasant it manifested 
itself for the first time during 1887. The fungus will appear on the 
maize at any stage during the growth of the latter. "We have seen it 
on plants when only a foot high — in this case on late maize, and also 
when the cobs are within two weeks of ripening. 

We found at Toowoomba that the invasion of a patch of corn of 
maize by this disease, judging from the external manifestation of its 
presence only, was both sudden and rapid. The determining events 
which are responsible for it are such as ravour the incursions oi similar 
blights of fungoid nature on other plants — especially cereals — and 
these events are damp weather — especially the prevalence of fogs and 
mists. Such climatic circumstances were experienced on Sunday, 6th 
February, 1887 ; and, as a consequence of this, the disease appeared 
in the maize subsequently, and when but two or three days had 
elapsed. This happened on quite a number of farms. To give but a 
single instance, we may mention that on Monday, 7th February, 
during an inspection of the farm of Mr. M. Stenner, we found some 
late com which was growing there to be in a perfect state of health. 
Seeing Mr. Stenner again on 21st February, he reminded us of this 
fact, and at the same time stated that the '' disease" had invaded this 
patch of com almost immediately after our visit. This sudden and 
simultaneous occurrence of the disease in so many corn-fields, has led 
several to conclude that the series of meteorological events which 
precede this occurrence have been its immediate cause, and that the 
fungus, therefore (although we have not met with anyone who has 
seen it), has settled and developed wherever the symptoms of this, in 
that case constitutional, disease have existed. We have, however, to 
note that no cases of the "disease" are to be met with in which the 
fungus, Helminthosporium, does not occur; that it is an early symptom 

* M. 0. Cooke and J. B. Ellis. X. c. 

t The variety, however, named Britannicum, Ghrove, Joum. Bot., 1885, p. 166, 
does occur on grasses at Salford Priors, England (Vid, " Ghrevillea," xiv., 1885-6, 
p. 133). 

J Since this was written, Dr. M. 0. Cooke has identified, as we anticipated, 
this fungus of the maize with the Helminthosporiunf inconspicuum. C-* et. E., of 
Nqw Jersey, CT.S.A. 
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of the maize-disease, and also that its external growth is not on the 
upper surface of the leaf, in which position spores borne by the 
wind would naturally settle and thereupon germinate, but arises from 
the under side of it. It is entirely conformable to reason, then, to 
suppose that this series of meteorological events is not the immediate 
cause of the disease, but has been decisive in determining the growth 
of the reproductive organs of a fungus which, in a mycelium state, has 
previously pervaded the tissue of the maize plant, and has so permitted 
the Helminthosporium to develop a phase under which its presence 
becomes the cause of disease — robbing the tissue of its vitality. And 
it is a well ascertained fact that many fungi exist as congeries of 
mycelioid threads only, and are propagated in this condition, and that 
the occasions suitable for the development of ordinary reproductive 
bodies — such as sporogonia, spores, etc., so rarely occur, that these 
fungi have never been met with endowed with bodies of this nature. 
It has been found also that a plant will grow to its greatest perfection 
when the soil contains 40 per cent, of the total quantity of water 
which it is cfipable of holding as a constituent element. The capacity 
of the Toowoomba soil for water appears to be very high and, no 
doubt, after prolonged wet weather, this capacity will become nearly 
satisfied. Its nature also is such as to maintain this state of things 
for a considerable time. This abnormal increase, then, of constituent 
water in the soil, which will characterise the occurrence of wet seasons, 
cannot but have its effect on the growing maize, and increase the water 
in its sap. Now, this state of things will form a factor favourable to 
the development of endophytal fungi, and hence the prevalence of 
maize disease at such seasons. 

The influence of this disease on the total yield of corn is often 
very marked. In one plot which we examined — that of Mr. Eeljenhauer, 
and in which the cods had already freed themselves from the leaf- 
stalk, these cobs were only half covered with grains. With regard to 
those grains, that in these cases still remain, it may be concluded that 
such an impairment of the function of the vegetative organs, as this 
maize disease must occasion, cannot but have its effect in depreciating 
the value, for food material, of their constituent elements. 

The seasons at Toowoomba are very irregularly defined, and 
favourable conditions for the development of the fungus of the maize 
disease may thus occur at any time, and therefore during any stage in 
the growth of the corn. The maize disease must be regarded, then, as 
one of the unavoidable risks incidental to the growth of this cereal, 
and one which it will be necessary to take account of in forecasting 
the value of a crop whilst the corn is as yet immature. The disease, 
too, it would appear, does not spare any particular variety of corn, and 
also affects " late corn" as well as that planted in the ordinary season, 
neither can its presence be correlated with defective cultivation or any 
other circumstances which can be modified by human agency. 

Note. — To our view respecting the nature of the Maize Disease, it 
may be objected that we have mistaken for its active cause a fungus 
organism which only affects maize tissue in which the vitalitv has already 
ceased, and that decay has been previously determined by the attacks of 
plant-eating insects — in fact, that we have confounded cause and effect. 
Such a suggestion may certainly be made with some show of reason, and to 
those who may be inclined to adopt such an explanation regarding the 
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origination of this formidable laalady, we would refer to our article on the 
" Maize Leaf-hopper " {vid. p. 193), and to our remarks concerning this 
subject in dealing with that p^st 

Remedies. — The progress of the disease being dependant on the 
growth of a fungus within the tissues of the maize plant affected, 
cannot, as is very obvious, be checked. We can, however, resort to 
preventive measures, such as those which have been generally advocated 
by Mr. E. Haviland in the following recommendations : — (1) Destroy 
by fire all culms, roots, and leaves of the present diseased crop ; (2) 
avoid planting maize year after year upon tne same ground, (3) obtain 
seed for the next planting from some distant source where it can be 
ascertained that there has been no disease ;* take such measures best 
known to practical farmers as are likely to increase the vigour of the 
crop, and thus give it every chance of resisting the attacks of the 
fungus should it again make its appearance. 

The development either of this particular fungus or of clos.ely 
alHed ones being unknown, we are ignorant of how one maize plant 
infects another growing in its neighbourhood ; nor are we assured, even, 
that such infection really takes place, and that the Helminthosporium 
does not persist from season to season through the intervention of 
mycelium developed within the tissue of the maize plant, and. occur- 
ring, amongst other parts, in the seed itself — as "Worthington Smith has 
shown really happens in the case of the rust-f ungus of wheat. But, in 
any case, the spores must perform an important role in the propagation 
of the fungus even if they are not the only medium of its increase, 
and we can only point out that the discovery of a complete preventive 
remedy of the " maize disease," unless arrived at empirically, will only 
result from the ascertainment of the influence of certain bodies on the 
spores in arresting their complete development in a similar manner, a^ 
has been done by Millardet and Gayon in their investigations of the 
action of lime, sulphate of iron, and sulphate of copper, respectively, 
on the spores of the "mildew" producing Peronospora of t'he Wf 
As in the case, however, of the maize, it will be impracticable to apply 
any solution to the growing plant, our attention wilL have to be 
restricted to those which are absorbed by the roots of this plant without 
decomposition, and from the agents, which investigations have shown 
to be available those which are in other respects poisonous will 
perhaps have to be eliminated ; although generally, as has beei?. shown 
in the case of copper — the hydrated-oxide of which is slowly soluble 
in water containiag carbonic acid ^.nd ammonia, these would be present 
in far too small quantities to exert any prejudicial effect on consumers 
of maize. To illustrate our meaning, we may state that Millardet 
and G-ayon found that the limit of concentration incompatible with the 
complete development of the reproductive germs of the Peronospora 
of the vine was, in the case of lime, a solution of 1 to 10,000 parts ; 
for sulphate of iron, a solution of 1 to 100,000 ; and for sulphate of 
copper* 2 or 3 to 10,000,000. 

* This recommendation points to a signijSicant fact relating to the source whence 
Australia derived her " maize disease." For ffelminthosporium inconspicuum has 
never been met with on maize in Europe, but does occur, where hitherto its 
presence has alone been remarked, in the United States of America. 

t Cf. Article in Joum. d*Agrio, Pratique^ Kov. 12, 1886, translated in ** Report 
on the Fungus Diseases of the Grape Vine," pp. 108-112." Washington, 1886. 
O 
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CHAPTER X. 

Cebeals — Continued, 
WHEAT. 

EUST. 

A New Mode for its Dissemination. 

The presence of wheat mildew, like that of some other fungi, 
is characterised by certain well-known appearances on the plants which 
it infests, and it is usually considered that this fungus has a limited 
local development, co-extensive only with these rust spots. Eecent 
researches, however, tend to show that the vegetative system of the 
fungus— i.e., the mycelium, pervades the whole tissue of the plant, and 
that this rust fungus only becomes markedly injurious when, in 
response to the influence of certain meteorological events, it develops 
reproductive bodies, which are those which constitute the *' Eust" as 
ordinarily undei*&tood. This consideration explains the fact, that whilst 
in some cases of rusted wheat one plant may directly infect another 
by the sporidia being conveyed by wind, or even owing to contact, from 
the injured leaf on to the surface of the previously sound one of a 
neighbouring or even distant plant, yet in other cases — and since the 
duration of the faculty of growth inherent in the spore is — as is now 
known — of very limited duration, no such infection can have taken 
place, but the fungus must have persisted from season to season, 
through the intervention of mycelium or directly formed mycelial 
bodies contained within the plant tissue — in other words, the "rust" 
may become hereditary in the wheat, the fungus existing in the 
seed, and from thence extending to the tissue of the growing 
plant immediately arising from it. The best proof that we have 
that this is so is afforded by facts which can bear no other inter- 
pretation, and which have been made known by Mr. Worthington 
G. Smith, relating to different fungi, but to the wheat "rust'* 
especially. After recounting his observations on the development of 
the last mentioned fungus, he states the case before him in the following 
words : — " I have proof that not only does fungus mycelium often 
hybernate within the membrane of seeds, but resting spores are some- 
times produced within the seed membranes, and these resting spores 
germinate with the germinating seeds. In other words, many diseases 
of plants, as com mildew — Puccinia graminis, are hereditary — i.e., the 
diseases of the parent plants are transmitted direct to the seedlings by 
infected seeds."* 

These facts discovered by Worthington Q-. Smith, and alluded to in 
the above passage, throw important light on what has hitherto been 
regarded as an enigma — namely, how fungus diseases known in one dis- 
trict only, suddenly appear in a remote one to which not plants but 
seeds only have been conveyed from the previously infected district — 
and, for instance, may explain the sudden apparition of a North Carolinan 
maize fungus (Helminthosporium) on the plants of this cereal grown 
both in New South Wales and in Queensland, constituting the formid- 
able " maize disease " ; and how, in experiments conducted in the 

* Gardener^ 8 Chronicle, Uh. July, 1885, p. 21. 
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direction of the discoverjr of a blight proof wheat, seed procured from 
a distance has sprouted into a plant which, though protected, develops 
" rust." 

On the Bole of Silica in the Wheat Flanty in Determining a Comparative 
Immunity from the Attacks of the Rust JPtrngtis,* 

It is well known that silica is one of the components of the 
inorganic skeleton of the cell wall of plants, and that though this is so, 
its total amount in any plant may vary to a large extent without the 
normal structure of that plant being departed from, and this is 
especially so in the case of cereals. But though this variation, within 
certain limits, in the quantity of silica may have little or no influence 
in enabling a plant to retain its physical structure, it may to some 
extent determine its capacity or otherwise for withstanding disease, and 
thus the opinion has been expressed that wheats which are poor in 
silica are especially subject to the attacks of rust, and more frequently 
than other wheats, succumb to that disease. Mens. M. Gneymard, 
in 1859, even went so far as to attribute to this deficiency in silica 
the cause of the rust, at the same time stating that the wheat plant 
should contain as much as 60 per cent of this mineral.f Again, more 
than twenty years since (as we are informed in the Queenslander, of 
the 30th May, 1887) there was a pamphlet published by J. J. Moore, 
of Sydney, the title of which was"Eust in Wheat.'* The theory 
presented by the author was, that the development of the disease was 
attributable in part to the deficiency in silica — such an important 
element in the straw. 

The reason which led in either case to the expression of this 
opinion as to the influence of silica is not forthcoming, but it was 
probably founded on the observation that wheats in which this mineral 
was deficient were more subject to rust than were those in which it 
was largely represented as a constituent body. 

Inthe case of M. G-neymard, this view received confirmation from 
M. Bouquet, an agriculturist of great experience, who recorded as the 
result of his own observation that — in the province of Mam, where — 
as in the neighbouring arrondisements — the soil reposed on a great 
bed of chalk, and, though rich in nitrogenous matter, was accordingly 
largely composed of carbonate of lime, the wheat crop was always 
very subject to rust. With M. Qneymard's opinion before him, he was 
now able to ex])lain this ; as also the fact, which he too had noticed, that 
all varieties of wheat did better on land which contained silica ; that 
all wheats seemed to require this mineral — even the short-bearded 
varieties which could do with the least amount of any ; and lastly, 
that when wheat-growing in such a soil as he had described was 
manured with compost rich in nitrogenous plant food-substances, the 
crop, as far as immunity from rust was concerned, did best which 
received the manure which, though in other respects the poorest, 
contained the largest amount of silica. 

The- opinion too receives further corroboration from the experience 
that, of so-called rust-resisting wheats, the hard wheats — i.e., the 

* This portion of the Report was read at the first session of the " Australasian 
Association for the Advancement of Science," and was printed in extenso in its 
" Proceedings," vid, p. 343. 

t Comptes BenduSj 1850, xlix., p. 547. 
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"pencBTf of wliose seed contains an unusually large amount of sili43a — are 
those which withstand the attacks of this fungus in the greatest degree. 
And the unusually large amount of silica contained in the skin of these 
hard wheats is indicatiye of the fact that the whole plant is unusually 
rich in this mineral also. 

No attempt to arrive at an explanation of the r61e perFormed by 
siiica in this connection has, as far as we can learn, ever been made. 
Now, it may be assumed that the rust-fungus lives and grows at the 
expense of bodies genetically related to sugar — i,e., the glucoside^, 
or soluble forms of starch which it finds in the parenchymatous 
tissue of the leaf, where it is located, either within the cells or the cell 
walls, or as most frequently in the intercellular spaces. And that it 
does so subsist at the expense of the soluble forms of starch and 
gluten is plainly indicated by the fact that these bodies are almost 
absent in *' rusted " wheat plants. This f ood-niaterial is derived from 
the starch of the neighbouring chlprophyl- containing tissue, from 
which it passes by a process of osmosis, glucosides possessing the 
greatest power of endosmosis of all vegetable substanices of equal 
density with them. The degree of osmosis, however, for the same 
body, varies with the composition or nature of the meml»*ane 
through which it takes place, and nothing so much determines it^ 
amount as the presence of silica to a greater or less extent, vegetable 
substances especially — as is a well ascertained f act— -b^ng permeable 
by osmosis in indirect proportion to the ai90uj^t of silica which they 
contain. The formative substance, then, of the cell walls of the tisoue 
of a wheat plant when largely composed of silica, woulcj, therefore, 
form a much greater hinderance to the passage of these food materials 
of the Puccinia to the tissue in which this fungus grows, than would 
one in which silica was little developed ; in other words, non-siliceous 
wheats would be those which were most favourable for the support of 
the Eust Fungus. 

This explanation amounting to the establishment of an a priori 
probability as to the siliceous wheats being cornparatively rust-proof 
IS corroborative of the experience that they possess this character, and 
we can only point then to the desirability of growing wheats of this 
class. It is not merely necessary for us tp sow hard wheats, for the 
character of the succeeding generations derived from this seed will 
possess this character, or not, according to the nature of the soil on 
which they are raised. That wheats may be made to, and do, differ in 
respect to the amount of silica they contain might be regarded as 
certain, even if it had not been demonstrated to be the case by actual 
experiment, when it is considered that all the varieties of wheat have 
arisen from a few — at most — different kinds, and chiefly under the 
influence of ch^-nge of soil. We are, however, enabled, by way of 
making this appear more evident, to state, on the authority of Lyon 
Playfair, F.E.S., and by reference to a " Table showing the Composi- 
tion of the Ashes of "Wheat '* which he quotes as follows : — ^The grain 
of a wheat — "Hopetoun Wheat" — on analysis by Messrs. Way and 
Ogden was found to contain 5*91 per cent, of silica, and on being 
used as seed gave, when grown on one soil, 1-42 per cent, of silica, 
and 2-84 per cent, (or just double the amount) on another j finally 
the some Hopetoun Wheat when grown on a sandy soil retained 
its character and the silica in its grain amounted then to 5'63 per cent. 
Analyses of the grain of another wheat, viz., "Bed straw White 
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Wheat," showed that the silica in it ranged from 2 '05 to 9*71 per 
cent., according as it was grown on " loamy soil in the Greensand " 
or " calcareous soil in the Magnesian Limestone formation.* Erom 
this it may be seen that wheat originally rich in silica, on cultivation 
may become poor in that mineral, and that the proportion in which 
silica is present depends on the nature of the soil — ^a nature which can 
be modified by ordinary agricultural processes. 

The manner, however, in which a soil poor in assimilablfe silica 
may be rendered well endowed with respect to this mineral will be 
best indicated on consideration of the process by which the plant 
obtains its silica component from the ground. The direct assimilation 
of soluble silicates being as a theory ^smissed for reasons which are 
immediately adduced, we may state that it is now usually held that 
silicon is taken up by plants in the form of a very dilute solution of 
silicic acid, or as gelatinous or collodial silica, and not directly in that 
of the soluble silicates of soda or potash, these elalts, even if they 
could exist in a soil poor in uncombined silicic acid, being decomposed at 
the points of contact of the root hairs with the soil and by the carbon 
dioxide which they exhale. This is the view taken by the justly 
celebrated plant physiologist, Julius Sachs, Professor of Botany in 
the University of Wiirzburg. He adds, that by far the larger part of 
this silicic acid passes into the insoluble state within the cell walls ; 
biit he does not, however, refer at all to the soluble alkaline sili- 
eates. 

That silica is, too, taken up directly by the roots in a minutely 
divided state, and by some process unrecognised by vegetable physio- 
logists, seems also probable in view of a discovery, announced by 
Prof. P. B. Wilson, of the "Washington University, that diatoms — 
i.e., microscopic organisms whose frustules are almost flrholly siliceous-^ 
are present within the tissues of the straw of wheat, grown under 
circumstances favourable for their obtainment, and to adopt the title 
of his memoir on this subject, that '^ Silica of grasses and other plants 
is carried up as diatoms or other siliceous grains, and not in a solution 
as soluble silicates.f In this record of his researches, Prof. Wilson 
states that he found generally that the silica in the ash of plants, 
obtained by slow incineration had different properties from " silicates 
soluble in acid or those decomposed with sodium and potassium 
carbonates," and that its appearance showed that it had been 
assimilated in a free state. Further, that the straw of wheat grown 
in infusorial earth, contained under this circumstance siliceous matter 
wholly composed of the siliceous shields of Diatomaceae in their 
original form and identical with those contained in this earth — the 
larger discs only of the species being absent. The question of how 
these siliceous grains do, as it seems they do, effect an entrance into 
the plant-structure, through the medium of its roots, is not discussed 
by Prof. Wilson, but it would appear to us that the explanation will 
be found in the quite recent researches of H. Marshall Ward, M.A., 
F.L.S., relating to the entrance of some germinal elements of a 
particular fungus into the root hairs of the vetch. J 

* "A Cyclopedia of Agriculture,*' edited by John C. Morton, b.v. "Ashes," 
fcl. i., p. 143. 

t American Joum. Sc. 1876, xi., pp. 373-4. 

% Vide " The Tubercular Swellings in the Boots of the LeguminoseeB." Froo. 
B. Soc, London, zlii., Ko. 255, p. 831. 
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We may next consider the value of the Darling Downs soils 
in respect to their possession of assimilable silica. Are thej rich or 
poor in this essential of the properly constituted wheat plant? Some 
light may be thrown on the subject by an examination of its soils, 
but it would seem that our immediate inquiry will best be answered 
if attention is confined to wheat plants raised there. What amount 
of silica, then, do they contain ? 

Unfortunately, however, we have no data which will supply this 
information. The constitution of the straw of wheat raised in the 
wheat-growing districts of the colony, and especially on the Darling 
Downs, has not been made the subject of scientific investigation, but 
that the wheat raised in the latter district is poor in silica is a very 
prevalent opinion. Thus ** A Farmer's Priend " in the Queenslander^ 
30th May, 1887, states, "If any of your readers will compare the 
wheat straw which they will remember to have seen in Britain with 
that grown on this side of the world, I think they will find a great 
difference, the latter being much softer than the former." 

We fare little better when we come to investigate what is known 
concerning the physical or chemical nature of the Darling Downs 
soils. An analysis made in England by T. Hughes, F.C.S., of a soil 
from Killarney, which the late Mr. R. Daintree described as being 
" a fair average sample of black soil of the Darling and Peak Downs, 
and of the volcanic districts of Queensland generally," showed that 
this soil yielded on analysis 49*416 per cent, of insoluble, and 17*944 
per cent, of silica soluble in alkali, or a total of 67*360 per cent, of silica* 

Again, from analyses made by Mr. K. T. 8taiger, of nine samples 
of what he designates " dark rich chocolate brown soil . . . espe- 
cially adapted for wheat-growing," and procured by this chemist from 
the northern Darling Downs, near Jimbour, we find that they contained 
on an average 17*411 per cent, of silicia soluble in alkalies, and 51*317 
per cent, of insoluble residue, or a total of 68*728 of silica and clay.f 

According to an analysis made by Professor Way, we find, on 
calculation, that the amount of silica removed from the soil by wheat, 
taking the average of twenty crops, was 80 per cent, of the total 
quantity of material obtained by it from this source, or 12 per cent, 
more than M. Gneymard {vide p. 343) stated should be the proper 
amount in which this mineral should be present in the same cereal. 
From the investigations of Professor Wilson, to which we have alluded, 
the state of the division in which the silica exists in soils, when testing 
their capability of growing siliceous, and so perhaps rust-resisting 
wheat, becomes a matter of great importance. As far as we are 
aware no mechanical examination of Darling Downs soils has been 
made, and in the absence of the information derivable from such 
examination the mere chemical estimation of its constituent elements 
becomes of subordinate importance only. 

Finally, then, it may be concluded that hard wheats enjoy a com- 
parative immunity from the attacks of the Rust Fungus, and that such 
wheats can be produced by ordinary cultural operations. There is yet 
the question whether it will pay to grow wheats of this description, a 
subject which does not come within the scope of this paper to consider. 

• Analysis of Queensland Wheat and Sugar Soils, with Dr. Vdlker's Report on 
their fertility, 1874, p. 17. 

t Report to Queensland Investment and Land Mortgage Co. Limited, 28th 
April, 1887, 
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CHAPTEE XI. 
Pests Desteijctive to Poddeb Plants. 

LUCEENE. 

During the summer months the lucerne growing in the neighbour- 
hood of Toowoomba, and generally about the Darling Downs, is 
especially subject to the attacks of the caterpillars and grasshoppers 
which occur then in such hordes {vid. "Caterpillars," pp. 223-8, and 
" Grasshoppers," pp. 217-23). 

In addition to these enemies this fodder plant has also several special 
pests, and notably two species of caterpillars, which injure the young 
lucerne during July, if not at other seasons of the year also. 

LucEBNE Caterpillae No. 1 (Fam. Noctuce, Agrotis infusa^ Boisd.). 

Nature of Injury, — The main stems of the young plants are bitten 
through close to the ground, and the upper parts are then eaten as 
they lie upon the surface. Large areas of lucerne may suffer, in 
patches, from these depredations, and appear as if rendered altogether 
useless. If, however, the season is a favourable one for the growth of 
fodder plants, it will be found, since the roots remain intact, that 
secondary shoots are developed by the lucerne plants, and much of its 
former vigour is regained. Meanwhile, the caterpillars have disappeared . 
Under other climatic conditions, however, this fodder plant succumbs 
to the injury. 

Mr. E. M. Hodgson, of Eton Vale, Cambooya, complained, in a 
letter to the Curator of the Brisbane Museum, that this pest was making 
great havoc in two fields of lucerne, and that it had attacked two 
hundred acres of this plant, and sixty acres of wheat and oats in 
addition. He also stated that his lucerne had been similarly injured 
in 1886. This lucerne pest in its different phases presents tlie following 
characters : — 

The Calerpillar. — Cylindrical, tapering from the second body 
segment towards the head, and also tapering at the other extremity. 
The tail regularly arched, without any transverse elevation. The 
labrum is deeply emarginate, and the epistome longtitudinally grooved. 
The whole surface is covered with fine dark granules, which give a 
general dark dull hue to the caterpillar, which is brown, mottled with 
brownish-yellow on the back, whitish -yellow on the sides, and greenish- 
grey beneath. There is a centro-dorsal, yellowish-brown line, two 
ill-defined latero-dorsal lines, and two lateral lines between the latero- 
dorsal one and the spiracles. Below the spiracles there is a continuous 
ill-defined band, whitish-yeUow, intermingled with the underlying colour 
of the body. The head the last body segment and the first, glossy 
above ; the last mentioned segment dark-brown, with a centro-dorsal 
light-coloured stripe. A few setigerous spots on body, including two 
anterior and two posterior on the dorsum of each segment, those on 
the first and second body segments uniting to form single transverse 
series. Length, when extended, 2 inches. 

The Chrysalis. — Smooth, reddish-brown ; the anterior punctured 
portion of the abdominal segments darker brown; tip of abdomen 
ending in two straight, slightly diverging thorns. Length, § inch. 
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The Moth. — The foretnngs ore elongated, costal margin slightly 
arched towards the apex ; exterior margin slightly oblique, convex in 
the centre, dnd slightly hollowed out before and behind, hind margin 
nearly straight, a little arched towards base ; apex obtuse, sub-angular ; 
general colour dark-brown — the scales being light-yellow, light-brown, 
and dark-brown ; sub-marginal band purplish-brown, separated by an 
irregularly sinuated yellow line from the darker brown marginal band, 
orbicular and reniform spots cinerous dark-bordered, united by a dark- 
brown blotch continued slightly beyond them, cilia dark-brown white- 
tipped. Hindwings short, exterior margin oblique, with pale violet 
reflections, purplish-brown externally, especially towards apex, brownisb- 
white at base ; veins and a slight brown lunule at end of the cell dark- 
brown; cilia white-tipped, traversed by a dark-brown line. Palpi 
porrect or slightly ascending, densely clothed witb linear scales, first 
and second joints sub-equal, the latter extending just beyond head ; 
third joint about half length of second, small oblong. Antenn© 
bipectinated at base, gradually becoming pilose towards the apex. 
Thorax compactly clothed with reddish-brown scales. Abdomen stout, 
densely covered with cinereous hairs which become darker posteriorly. 
Middle and hind legs with stout spurs, the latter with two. Expanse 
of wings If inch ; length of head and body \^ inch.* 

JSabits, — The caterpillar only feeds at night. During the day it 
remains hidden in the soil wherein it has buried itself. It progresses 
with considerable rapidity, moving its head from side to side as it 
proceeds. "When disturbed it curls its body up with head inwards. 
The moth flies at night. 

Memedies, — Considering the habits of the caterpillar, the most 
efficacious method of dealing with it would, as has been suggested, be 
that of passing a roller over the affected lucerne after sunset, or when 
it is known that the pests are out. The caterpillars, having very soft J 
bodies, would thus be destroyed whilst they fed. ' 

Oateepillab No. 2 (Fam. Fyralidce), 

Nature of Injury. — ^In the case of this pest the growing shoot of 
the lucerne plant is gnawn into to its very centre ; or the top may be 
quite severed at from half to ai\ inch or more below the summit. 

This caterpillar is by no means so destructive as is the noctuid 
caterpillar, neither does it occur so numerously. It does not leave the 
plant on which it has once established itself until it is ready to enter 
the chrysalis state. 

Caterpillar, — A small cylindrical pinkish-hued insect, having the 
usual glistening setigerous spots characteristic of caterpillars of moths 
of the family JByralidcd, 

Chrysalis and Moth, — ^Not seen. 

Note. — ^This pest was noticed by Mr. E. M. Hodgson, damaging young 
lucerne at Eton Vale, during July. 

* Dr. T. P. Lucas regards this insect as agreeing with examples of Agrotis 
infusa, Soisd.y contained in his collection. At first appearance it would seem to be 
closely allied to the common Brisbane insect Agrotis suffusa, which, however, is 
abundantly different from it. Nevertheless these two species of Agrotis are closely 
associated in their work of destruction ; the caterpillars of the latter being very 
generally injurious to garden plants and feeding also on weeds. 
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FODDER PLANTS GENERALLY, 

Gbasshofpebs ((Edipoda, sp.)* 

Toowoomba was visited during December, 1886, by quite a plague 
of grasshoppers, which did immense damage to the pasture. They, or 
a portion of them at least, bred in the district, and towards the end 
of January, and at the commencement of the succeeding month, the 
unfledged insects might have been seen in some places in myriads, 
eating the grass down to the roots, and, when disturbed, arising from 
the ground like a swarm of bees, and moving on just sufficiently to 
get out of harm's way. On 20th February specimens were procured 
with the wings quite perfected, although at that time the insects had 
not arrived at that final stage when these organs of flight are of a firm 
consistency. It could not be ascertained, at the time of the inquiry, 
with certainty, whether all the grasshoppers comprised in the 
December visitation were of one species, nor, if otherwise, whether 
those which formed the majority of the host then were identical with 
the insects which were so plentiful in February, 1887. This fact would 
have been important to learn, seeing that in so-called " locust 
visitations " in other parts of Australia, it is stated that several dis- 
tinct species mingle together*, although one is more numerous. In the 
Adelaide visitation of 1872 it was that swift-flying grasshopper with 
yellow and black wings ((Edipoda musica) wliich was the insect which 
was most numerous. 

The Toowoomba grasshopper, however, with which we have to deal, 
is identical with the one referred to by Mr. T. Bath as occurring in 
swarms at Learmonth, Victoria, 1873.t Of these Mr. Bath states that 
they made their appearance on the 17th January ; that they travelled 
at " about the rate of six to eight miles an hour ; and being fond of 
young grass or clover they eat it ofP quite bare." Further, Mr. Bath 
adds : " The locusts seem to eat the youngest and sweetest of the grass 
first, as sheep would do, but after that is gone they will take the 
stronger, more rank herbage. . . . When most numerous, they 
were at the rate of about one to the square inch. A dog running over 
the ground appeared as though running through a swarm of bees, so 
thickly would the locusts get up around him, and when at a distance he 
would appear as though in a thick fog. When they had eaten all the 
grass and other herbage they steered southward, but always left behind 
them numbers sufficient to eat off the grass, &c., as it grew." Op. 
cit., p. 71. Dealing with the same insect, these remarks are quite 
applicable to the pest as it occurred at Toowoomba. 

This grasshopper belongs to the (Edipodidaa, a family which includiss 
most of the destructive migratory " locusts." It is a species of (Edipoda, 
but does not appear to be referrable to any of the insects described 
under that generic name, or its synonyms, by Audinet Serville, or 
F. Walker — ^the only authorities on AcrididsB wnose works we are able 
to consult. The following description may serve to identify it : — 

Female. — Vertex extending beyond the eyes, deflexed, terminating 
in an obtuse point on the frontal costa, margins slightly elevated, central 
portion very little excavated. A little triangular f oveolus, with raised 

• South Australian RegisteVy 2nd January, 1872. Quoted in Proc. Ent. Soc, 
Lond., 1872, p. xi. 

t " Report of the Secretary of Agriculture." Melbourne, 1873, pp. 70-78. 
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margins directed outwards, between the eye and tlie lateral ocellus. 
Frontal costa prominent, slightly expanded between the antennae and 
more so beyond the ocellus, continued nearly to the clypeus. Frontal 
ocellus contained in a shallow impression. Whole front of head 
sparsely punctured — the punctures carrying minute hairs. Pronotum 
saddle- shaped, constricted at the anterior sulcus, anterior border almost 
truncate, posterior border rounded behind, little produced and with 
non-excavated sides, the central keel low and narrow but well defined, 
scarcely broken by the passage of the transverse incisions, posterior 
incision in front of the middle, middle division about one-half tne length 
of anterior one, sides of pronotum and of mesonotum rugose. Abdomen 
extending almost to end of femora of hind limbs with a very obscure 
central dorsal keel. Elytra and wings passing the abdomen by about 
one-third of their length. Colour. — After immersion in alcohol, 
yellowish-white with brown spots, the insect having accordingly a 
reddish appearance. The cheeks are mottled red-brown and white. A 
broad white stripe from the fore-border of the vertex to the posterior 
margin of the pronotum, bounded by a broad often ill-defined stripe 
of dark brown on each side ; each of these stripes is traversed by a 
very distinct fine white line — those of both sides arising from behind 
the eye, approaching each other on the central keel between the first 
and second incisions, and then diverging to the posterior border. 
Someiimes a second brotfd brown stripe, also ill-defined, extends parallel 
to this and between it and the lower border of the pronotum. The 
remaining portions of the thorax have brown blotches here and there. 
The tegmina or wing-covers are clear, and are ornamented with 
numerous well-defined greyish-brown spots. Those occupying the inner 
half the wing-cover are large and tend to form three transverse bars, 
* the two outermost of which are continuous and extend almost from 
the fore to the hind border. The wings are of a clear milky white, 
with a dark greyish-brown band occupying the apex and adjoining 
portion of the hind border. Posterior femora with dark-brown 
markings on external face, and two more or less well-defined ones 
crossing the middle third of the inner. Femoro-tibial joint of hind 
limb also more or less dark brown. Ungues, spines on inner surface of 
tibia of two first pair of limbs, and on outer surface of hind femora 
black with white bases. Tarsi, pale-coloured. Length, including head, 
1 inch ; expanse of wings, 2i inches ; hind femora, yV ii^ch. 

Larva, — There is reason to believe that, as in the allied insect 
Pachytylus migratorius, as Koppen has shown,* this grasshopper 
undergoes three moults prior to the one immediately preceding that 
in which the organs of flight become fully developed. We are not, 
however, yet prepared to state at what period in the growth of the 
larv83 of our ^dipoda these moults take place. (1) When the insect 
first hatches from the egg it has no signs of wings or wing-covers, and 
is almost colourless. (2) When still under i inch in length these 
organs appear as little flaps, without distinct markings, arising just 
behind the buckler (pronotum), those of one side being widely 
separated from those on the other. The keel of the buckler is 
continued, by similar elevations on each dorsal segment, to the hind 
extremity of the body ; and so is the light-coloured central band. 

• Memoir on the Migratory Locust of Southern Russia, in Sorts Soc, Ent, Eos, 
iii., 1867. 
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(3) At a rather later stage the brown band of the buckler is continued 
along the sides of the abdomen, and includes a small oblique white 
line on each abdominal segment; the angular white lines of the 
occiput and pronotum have also now appeared. (4) The posterior 
border of the buckler is still shortly rounded ; the wings of opposite 
sides, though as yet rudimentary, meet along their whole length; the 
wing-coYcrs do not — they are traversed by an oblique white fascia — just 
beyond their inner third, and outside this, with the exception of the 
costal margin, they are of a uniform very dark brown. The colours 
which in earlier stages tended to form bands are now more intensified 
and pronounced ; additional stripes often, too, now appear — e,g,y one 
occupjring the frontal costa of the head, and another beneath each eye. 
The hind tibiaB, too, are now uniform dark brown. (5) The insect now 
measures f inch in length ; the hind border of the buckler is a little 
produced, the wings meet wholly and the tegmina in great part, and 
they extend to between the fourth and fifth abdominal segments. The 
colours commence to be less pronounced, and the dark brown tibisB 
appear annulated with a light-coloured ring. (6) The insect is now 
T inch in len^h, the organs of flight extend further back, but of these 
the wings are still seen between the tegmina ; the short oblique white 
lines on the abdominal segments are merged with the light-coloured 
central dorsal band ; the dark brown of the tegmina commences to be 
broken up by encroachments of white colour, which arise from their 
posterior margins. After a few more gradual and nearly analogous 
changes the larva climbs up into some ere^ct- growing herb or grass- 
stalk, and having suspended itself by its hind legs there undergoes 
its fourth moult, in which it develops into a fully fledged insect ; but 
its wings are yet flaccid, and it will be a few days before the (Edipodk 
will obtain that firm consistency in these organs which is characteristic 
of the adult. The union of the sexes takes place shortly after this 
final moult, and the eggs are deposited after an interval ox a week or 
ten days. 

^gg9, — This grasshopper lays its long cylindrical eggs measuring 
5 mm. (nearly ^-inch) in length, and pointed at each extremity, in holes 
excavated by it in the ground. These holes are circular in form and 
measure about 4 mm. Q-inch) in diameter. They enter perpendicu- 
larly into the ground to a depth of from i-inch to 2 inches. Numerous 
holes are found in one spot, and often they arc so near together as 
to be almost contiguous, upwards of twenty having been counted in 
2 square inches of ground. Several eggs are placed in one hole, each 
being laid in an oblique direction to its axis, and enveloped separately 
in a frothy material which fills it. In places which have been selected 
by grasshoppers for oviposition the ground appears to have been super- 
ficially tilled or scratched up. The holes are made by the grasshoppers 
themselves by means of four homy plates, with which the abdomen is 
terminated. These when placed together form a drill-like organ which 
is thrust into the ground, and when it is in this position the plates are 
moved asunder by means of powerful muscles, an operation which 
serves to enlarge the excavation. The segments of the hind body of 
the female grasshopper, and especially the hinder ones, admit of much 
extension, owing to the nature of the tissue which unites successive 
ones ; but even then it seems at first difficult to comprehend how one 
of these insects could bore perpendicularly to a depth of 2 inches. 
The occurrence of such excavations would seem to be explained by the 



fact thait the grasshopper, after it has dug to the full extent of its 
capability, and whilst its abdomen is still within the hole, gathers earth 
around toe mouth of the cavity by the aid of its two pair of fore limbs 
which it is free to use, and as it drags its abdomen upwards after each 
act of oviposition so does it go on building, and at the same time it 
lengthens the distance through which this has to travel. This manipu- 
lation of the soil explains, too, the fact that, in places which have 
been selected by grasshoppers wherein to deposit their eggs, the ground 
appears to have been superficially tilled or scratched up. The entrances 
of the holes are generally filled up prior to the eggs being hatched, 
which takes place after two or three weeks have elapsed. Mr. T. 
Bath, of Learmonth, Yictoria, writing of the grasshoppers as they 
occurred there, states : — " In February the locusts commence to bore 
holes in the ground, and lay their eggs. They lay, I have found, from 
thirty-two to forty-five eggs each. In the choice spots where they 
deposit their eggs may be seen about 200 holes to the square foot, con- 
taining about 8,000 eggs ; and many acres are covered thus .... 
The locust bores the hole with its posterior extremity, which is 
furnished with a horn-like substance, divided into four segments. It 
has the power of pushing this into the ground and prising off the dirt 
to make room for the whole abdomen, which is forced into the ground 
up to the wings, to a depth of about an inch, or inch and a quarter, 
under the surface. The hole is then nearly fillied up with eggs. The 
locust is unable to extricate itself suddenly from the hole, for if pulled 
out by the hand often part of the body will remain in the ground. I 
think the old locust dies shortly after laying her eggs, as numbers of 
dead ones may be found near the holes."* 

Natural JEriemies, — ^This grasshopper is largely destroyed by several 
insectivorous birds, prominent amongst which are the ibis, the smaller 
hawks, especially the cinnamon hawk (TinnunculUs cenchroides), the 
magpie lark, Grallina picata, and the wood swallows ; but there are 
numerous others with like habits, as must have been observed by all 
who have been in country occupied by grasshoppers, a^d especially by 
this species of (Edipoda. The adults also are bodily carried off arid 
destroyed by those large two-winged flies — the Asilidse — and ichneu- 
mons of more than one species deposit their eggs within them. Their 
chief enemy, however, in this colony, would appear to be a minute 
hymenopterous insect, which is found, under the following circum- 
stances, destroying the eggs. When these last are examined by dis- 
section, it will be often observed that the greater part in a nest, 
instead of containing larval grasshoppers, are almost completely occu- 
pied by small four- winged flies, one in each, and it will be noticed that 
these have lived at the expense of these grasshopper eggs. A closelv 
similar insect has been found in the eggs of the large Acridium whicn 
in the Herbert River district has proved in previous seasons so partial 
to the sugar-cane. 

Remedies — Destniciion of Eggs, — In contending with this and 
other grasshoppers, much will be gained by destruction of the eggs, or 
exposing them directly to the influence of the weather arid to the 
attacks of predatory animals. This may be done by harrowing the 
ground in which their " nests" havie been observed to' occur. In some 
countries whe re labour is cheap and plentiful, these eggs, or perhaps 

* " Report df the Seeretarj for Agriculture." Victoria, Melbourne, 1878, p. 72. 
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vatHer the nests, have been collected and destroyed, as has been done in 
Cyprus, and with much success, as has been shown by Mr. S. Brown, 
the gOYemment engineer of that dependency. * 

Destruction of Larva or unfledged yoxmg. — Perhaps the most 
successful measure that can be adopted is one which is directed towards 
the destruction of the insect when it is still young, hops but little, and 
cannot yet fly. This has been especially shown in the United States of 
America, where, though numerous other remedies have been availed 
of in order to combat the pest, it is found that kerosene " is the very 
best and cheapest (of the available destructive agents) that can be 
used against the locusts," and its employment also has there been 
attended with excellent results. Various contrivances are employed 
there to facilitate its practical application, and the very crudest 
qualities of oil are made use of. u. V. Riley, the U.S. Entomologist, 
writes on this subject as follows : — " The main idea embodied in these 
contrivances is that of a shallow receptacle of any convenient size 
(varying from about three feet square to about eight or ten by two or 
three feet), provided with high back and sides, either mounted upon 
wheels or runners, or carried (by means of suitable handles or sup- 
porting rods) by hand. If the ' pan' is larger than, say, 8 feet square, 
it is provided with transverse partitions, which serve to prevent any 
slopping of the contents (in case water and oil are used), when the 
device is subjected to any sudden irregular motion, such as tipping, as 
in the case of a wheeled pan when it passes over uneven ground. 
The wheeled pan is pushed like a wheelbarrow; the hand- worked pan is 
carried by long handles at its ends. On pushing or carrying, as the 
case may be, these pans, supplied with oil, over the infested fields, 
and manipulating the shafts or handles so as to elevate or depress the 
front edge of the pan a3 may be desired, the locusts are started from 
their places and spring into the tar or oil, when they are either 
entangled by the tar and die slowly, or coming in contact with the 
more active portion of the oil, expire almost immediately.^t The 
State Entomologist then describes the pans which were employed in 
the States of Kansas and Iowa, and wnich were found to be " very 
effectual* ' in contending with the notorious migratory locust, Galop- 
tenus spretus. He quotes from Eiley's Locust Plaque in the United 
States, X as follows : — 

" A good and cheap pan is made of ordinary sheet iron, eight feet 
long, eleven inches wide at the bottom, and turned up a foot high at 
the back, and an inch high at the front. A runner at each end, 
extending some distance behind, and a cord attached to each front 
comer, complete the pan, at a cost of about $1*50. 

" We have known from seven to ten bushels of young locusts 
caught with one such pan in an afternoon. It is easily pulled by two 
boys, and by running several together in a row, one boy to each outer 
rope, and one to each contiguous pair, the best work is performed with 
the least labour. Longer pans, to be drawn by horses, should have 
transverse ])artitions, to avoid spilling the liquid ; also more runners. 
The oil may be used alone, so as to just cover the bottom, or on the 

* Report on the Locust Campaign of 1884.'* Parliamentary Paper, London, 
t Report U. S. Ent. Com., quoted in Report of the Entomologist — Department 
of Agriculture, U.S.A., 1883, pp. 176-6. 
J Chicago, 1877. 
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Borface of water, and the insects strained throngh a wire ladle. When 
the insects are very -small, one may ecomonise in kerosene by lining 
the pan with saturated cloth; but this becomes less efficient after- 
waras, and frames of cloth saturated with oil do not equal the pans. 
Where oil has been scarce, some persons have substituted concentrated 
lye ; but when used strong enough to kill, its cost is about as much as 
that of the oil. The oil pans can be used only when the crops to be 
protected are small. Small pans of oil, attached to an oblique pole 
or handle, do excellent service in gardens." 

A kerosene oil pan to be drawn on runners, and such as "was 
used, with much success, in Northern Iowa,'' is thus referred to :— 

" Take a common board, from 12 to 16 feet in length, for the 
foundation or bed-piece. Make a tin trough, 4 inches deep, 6 inches 
wide, and as long as required. Divifie the trough into partitions by 
means of strips oi tin, so that each partition is a foot long, thus avoid- 
ing the spilling of oil. Back of this place a strip of tin, 16 inches 
wide and as long as the trough. The back must be firmly secured by 
braces running down to the front edge of the board. Under all this 
place three wooden runners, 3 feet long, and shod with iron for the 
troughs to ride on. Fill the pan half full of water and then add a 
small quantity of kerosene — sufficient to cover the water. A horse 
may be hitched to the machine by fastening a rope to the outside 
runners. The lightness of the machine will allow its being used on 
any crops."* 

It has been found an excellent plan in the case of a large grass- 
hopper (a variety of Acridium maculosum), which has been very 
destructive to sugar-cane in the Herbert Eiver District, to dig long 
trenches, into which the pests are from time to time driven, to be 
afterwards destroyed by being trampled upon. 

Poisoning, — The use of the castor-oil plant is available for this 
purpose. The fresh leaves should be scattered in the path of the 
grasshoppers, and they will be found the more efficacious destroyers 
the fresner they are. A correspondent, ** Delta,'* in the South Aus- 
tralian Begister, 2nd January, 1872, writes thus on this subject: — 
"The locusts in flight descended upon these as on everything else 
of a vegetable nature, and died after the first few bites ; more locusts 
took their places, so that each leaf was nearly covered with dead 
bodies, others lay all round who had only strength left to crawl a 
few paces off, so quickly did the poisonous effects of the sap of the leaf 
act." 

In Queensland, and especially in the warmer parts of it, the 
foliage of the castor oil is itself destroyed by the caterpillar of a 
moth— Achsea melicerte. Where such an event is to be anticipated, 
recourse may be had to another plant — ^viz., the larkspur, which is 
also very baneful to grasshoppers. Gardens might, to some extent, 
also be protected by using a border of this plant. 

Poultry, — The grasshoppers are usually so numerous that it 
would take a very large quantity of poultry to make any appreciable 
effect on the numbers of these pests which, during an incursion, are 
met with in any one district. Their influence may, however, be more 
felt in destroying the comparatively few insects which are always left 
in a district to breed after the main body comprised in the visitation 

• C. V. Biley. " The Locust Plague in the Umted States." Chicago, 1877. 
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has. passed by. Moreover, whilst the hirds are dependent on this 
source for their food, the usual outlay for their subsistence is saved. 
Turkeys are especiaUy fond of these graaslioppers. 

Those vrho wish for information on locust invasions in other 
countries, and how they are met, would do well to consult the 
" Beports of the United States Entomological Commission " for the 
years 1877 and 1878-9, issued at Washington by the United States 
Geological Survey, in which upwards of 1,000 large pages of letter- 
press are devoted to the subject, and mainly deal with one insect 
— the Eocky Mountain Locust. 

The success which may attend persistent efforts in locust des- 
tructions, and in countries where their invasions are most formidable, 
may be gathered from a perusal of the following summary of Mr. S. 
Brown's official report, relating to Cyprus :— 

" Cyprus has long been desolated by locusts, and even the Turkish 
Government attempted to deliver it from the plague by collecting the eggs, 
burning the insects in their early stage, or catclung tnem flying. In 1862 
and 1863 Mr. R. Mattei began some experiments which resulted in a 
system of traps and screens which the British Government is now carrying 
out. He obtained the hearty co-operation of Said Pasha, the Governor of 
the island, and after a few years of energetic effort, succeeded in nearly 
eradicating the pest. Indeed, it was officially reported in 1870 that locusts 
had ' ceased to exist in Cyprus. In a few years, however, they once more 
appeared in desolating swarms, and in 1878, when the island was handed 
over to the British Government, the system of traps was again set in opera- 
tion. In the autumn of 1879 37i tons of eggs were collected and destroyed, 
yet in the spring of 1880 the swarms were larger than ever. In the autumn 
of that year the take of locust eggs was 236 tons. Nevertheless the insects 
appeared in 1881 in still vaster numbers. Greater energy was then devoted 
in the autumnal collection and destruction of eggs, and no less than 1,330 
tons were found and destroyed, at a cost of £12,262. Preparations were 
also made for trapping the insects in the succeeding spring, when they 
appeared in vaster numbers than before. In 1882 this work began to tell, 
and in 1883 the destruction of locusts was enormous ; the nearest estimate 
that could be made of the numbers made them not fewer than 196,000,000 of 
insects. The result of these efforts has been almost to exterminate the 
plague. Mr. Brown says that in every previous year of his residence in 
Cyprus he has ridden through dense nights of locusts in May and June, 
some of them covering an area ot several square miles. This year he has 
seen nothing of the kmd ; no swarms have been observed anywhere, and no 
damage has been done to the crops. He concludes that locusts need no 
longer be dreaded as formidable enemiep, though their rate of increase is so 
rapid that a single year's neglect might bring them back in all their destruc- 
tive force. Like every other natural evil, the plague of locusts is to be held 
in check by unceasing watchfulness." 

CATEEPILLAES OE AEMY WOEMS.* 

Leucania, sf. 

Caterpillars in vast swarms appeared at Toowoomba and in 
different parts of the Darling Downs, and other districts of South 

* Vid, "Journal of Proceedings of the Entomological Society of London," 
vol. ii., p. LV., London, 1837, for an account of the migratory hah its of a Tasmanian 
caterpillar — the larva of the noctuid moth Xylophatia Btoingiiy Westw. The moth 
here alluded to is figured on pi. ix., fig. 1 of the volume cited. Also see "Magazine 
of Natural History," New Series, for March, 1839, for an account of a singular pro- 
cession of caterpillars noticed at Adelaide by Mi. Davis ; and, again, "Tmnsactions 
of the Entomological Society of New South Wales," vol. ii., pp. 40-48, fcr a descrip- 
tion of a visitation in the neighbouring colony, by Mr. A. W. Scott. 
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Queensland, earl j in November, 1886. Their occurrence in the fields 
adjacent to the Condamine Biver is thus described in the Queemlcmder, 
20th Nov., 1886 : — " Caterpillars are in millions of millions. Their 
appearance has been sudden — that is, within the past fortnight ; thej 
are denuding the lucerne of its leaves, also the cereals that are still 
green ; they are upon the grasses, upon many of the herbs, and are 
destroying almost every flower or annual in the gardens." No samples 
of these caterpillars were brought under our notice, but from descrip- 
tions forthcoming they must have been identical with the caterpillars 
which visited Cleveland, in the southern part of the colony, during 
March of the same year. These pests are the early condition of a 
night-flying moth,* a species of Leucania (Fam. Noctuce). 

The following is a description of this pest in its different 
stages : — 

The Moth. — This is fawn-coloured. When undisturbed the 
wings are directed backwards behind and beyond the body so as to 
make an angle one with the other. Their surfaces are inclined and 
their outer borders when in this position leave an angle between them. 
The ejes are brown and large. There is a frontal tuft of brown- 
black tipped scales between the latter ; the antennae are minutely 
ciliated. The body is stout tapering towards the tail which is tufted. 
Thorax is clothed with fawn-coloured hairs, it has a faint yellow dark- 
edged transverse stripe on the fore part between the anterior wings, 
and two oblique rows of black points on the hinder portion, meeting 
at an angle on the middle line. The abdomen is lighter brown. The 
fore- wings are elongated, their anterior margin is straight, and their 
external slightly oblique. Each has a dark discal spot containing a 
white point anterior to which is a light chestnut suffusion ; a short 
oblique sub-apical brown streak ; a line on the outer margin, and an 
exterior transverse one of black points ; internal to latter line and 
between it and the discal spot is an interrupted waved brown stripe 
often scarcely discernible. Hind wing short, broad, with apex rounded, 
and external margin undulated ; grey, passing into dark cinereous 
towards outer border (very distinct beneath) ; anterior border yellowish 
white; cilia light yellowish-white. Beneath lighter coloured than 
above ; a longitudinal line containing a few distinct black spots on 
each side of the abdomen ; front border and outer portion of fore- 
wings and fore-border of hind wings with light black speckled scales ; 
a cloud of dark cinereous colour across outer third of fore-wing. Legs 
light grey with black specs ; fore tibiaB with two, hind tibise with four 
spurs. Extreme length when undisturbed, \ inch ; expanse of wings, 
1| inch J length of body, ^ inch. 

* At the lime of the occurrence of these hordes of caterpillars the Downs were 
visited also by immense flights of butterflies mostly journeying towards the North, 
and it was thought that the caterpillars and butterflies were merely different phases 
of the same insect. These swarms of butterflies were very general over a great part 
of Queensland, though their coarse was not usually northward. Amongst the 
insects taking part in it were Pieris teutonia, Fahr. — the butterfly which was far 
most numerously represented, Tachyris scyllara, Macl.^ in much less numbers, and 
still less frequently Eudonia angulipenne. It is needless to remark that the 
caterpillars of all these are very dtffierent in form and habit from those constituting 
the devastating host. For instance, the commonest of these Pieris teutonia, Fahr., 
in the caterpillar stage, is covered with spines, and feeds perhaps exclusively on 
plants belonging to the extensive order Capparidse— of which the so-called " natiro 
pomegranate" is an example. 
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The Efff,— The egg is small, white, and shining, but after being 
laid for some time becomes duller and of a darker colour. 

The Caterpillar. — (the caterpillar is smooth, with a cylindrical body 
gradually narrowed towards the head, more suddenly towards the 
tail ; the twelfth segment has no transverse keel above. The mandibles 
are brown bordered with black ; the labrum is sinuafed anteriorly and 
whitish ; the anterior clypeus is longitudinally wrinkled ; the posterior 
clypeus has a few transverse fine striae, and is white with a central 
longitudinal brown mark or brovni with a white border j.top and sides 
of the head netted white and brown ; protboracic plate (shield behind 
the head) dark brown ; remainder of Dody greyish brown (under the 
lense appearing mottled brown on a white ground) ; thoracic legs 
whitish, with brown claws ; abdominal prologs white, each with a 
transverse broad smoke-coloured band on its outer surface ; spiiracles 
black. Two light yellow broad stripes extend on each side of the 
back from the fore border of the prothoracic plate, and are irregularly 
edged with black above ; midway between them, along the centre of 
the back, is a third stripe of the same colour, this is usually interrupted 
and" very indistinct. Below the dorso-lateral stripes are two bands on 
each side extending the whole length of the insect— one is along its 
inferior border contiguous to the spiracles, the other is below their 
level. The latter is the more conspicuous, being cream-coloured, 
with the central area mottled with light red. There are a few 
slightly raised hair-bearing black points on each segment. These 
number twelve on a segment in the mid region of the body, the 
six on each side being disposed as follows : one above the dorso- 
lateral line, one in it, one above the spiracle, one below it and on 
its side, and one at the base of an abdominal prolog. Length of 
caterpillar, 1^ inches, 

ITie Chrysalis . — This is rich dark reddish brown, smooth and 
shining, measuring, when fully extended, -| inch in length. The three 
anterior abdominal segments have each on the fore part a row of 
punctures between the spiracles ; the terminal segment ends in two 
nearly parallel-directed long sharp depressed spines. 

Hahits. — The moth is a nocturnal flyer, and during the day 
remains concealed about the roots of grass, amongst rubbish, under 
stones, or in such like spots. When disturbed it flies ofE suddenly and 
rapidly, soon settles down and quickly runs to a fresh hidingplace. It 
usually selects spots where the herbage is rank in which to deposit its 
eggs. "We have found these on the introduced grass, Bromus 
unioloides. The eggs are placed between the two sides of the upper 
leaves of the plant before these are opened out, and are covered by, 
what is when fresh, a sticky substance secreted by the female insect. 
They are also laid in other »ituatiouB both in concealment on the grass 
and about rubbish. In about a fortnight — probably less when the 
weather is warm — the young caterpillars hatch out, and commence 
feeding immediately on the spot where they were born. At first they 
are protected by being almost concolorous with the vegetation on 
which they live, the bands and stripes becoming more pronounced as 
the caterpillar reaches maturity. They feed nearly always at night, 
except when the weather is overcast or when they occur in swarms. 
When disturbed they immediately drop from where they were pre- 
viously feeding, the young by a thread, the older ones without any. 

p 
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Having fallen they quickly roll themselves up with the head inwards 
and reliain motioaless ; after a minute or two the^ bestir themselTea 
and soon crawl away. Should the plant on which they feed be 
isolated or offer little concealment they spend the day concealed in the 
nearest hidingplace they can find, as under a stone or piece of wood. 
The caterpillar lives from two to three weeks, the duration of the 
moth in this stage being dependent upon the condition of the weather 
and the supply of food. This is the extent of its life during the 
summer months, but in the latitude of Brisbane many pass the winter 
without changing, hibernating under stones, &c. When about to 
transform into the chrysalis state the caterpillar burrows an inch or 
two into the ground or crawls beneath a log or stone — where it barely 
covers itself with earth, and in such a situation undergoes its metamor- 
phosis. In three or four weeks after this the moth emerges from 
the chrysalis. The number of generations during the summer months 
has not been observed, but there are probably several. It has been 
noticed in America that in the case of an allied insect — a species, too, 
of Leucania — each female moth lays from 500 to 700 eggs. It was 
noticed that in the Brisbane district, in 1887, the caterpillars, the 
progeny of those grubs which had hibernated, were feeding eArly in 
September, and that the fully grown insects were depositing their 
eggs from the 25th September onwards. 

Caterpillars of these moths may be found in pastures throughout 
the year, but it is only when the winter has been mild, and has been 
succeeded by a spring favourable to vegetation, that the pests in- 
crease to such a numerical extent as to become noticeable. It is 
then, too, that they change their habits, and, in quest of the larger 
supply of food which they then require, migrate ; and, in order to 
get their share of it, feed to a certain extent by day as well as by 
night. 

Bemediea, — The remedies available are such as are directed towards 
(1) Destroying caterpillars which are still hibernating, when there is 
reason to anticipate their occurrence, as soon as the winter has passed, 
in unusual numbers ; (2) Preventing those which are on the march 
from getting access to a crop which they have not yet visited. Any 
remedies adopted with those ends can, as is obvious, be only partial in 
their efficacy. In the first place, then, firing the pastures in winter will 
destroy the hibernating caterpillars in great part ; with the second 
object in view the crop can, to a considerable extent, be protected by 
encircling it with a ditch. Referring to the Army Worm of the 
United States, Professor C. V. Eiley states: — *" The wormd may be 
prevented, as a general thing, from passing; from one field to another 
by judicious ditching. It is important, however, that the ditch should 
be made so that the side towards the field to be protected be dug 
under. About every three or four rods a deep hole in the ditch 
should be made, in which the worms will collect, so that they can be 
killed by covering them with earth and pressing it down. They may 
also be destroyed by burning straw over them — the fire not only killing 
the worms, but rendering the ditch friable and more efficient in pre- 
venting their ascent. I have also used coal-oil (kerosene) to good 
advantage, and the worms have a great antipathy to passing a streak 

• " Report of the Entomologist" — Commissioner of Agriculture's Eeport for 
1881. Washington, 1882, p. 96. 
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of it. Many of my correspondents successfully headed them off by 
a ploughed furrow 6 or 8 inches deep, and kept friable by dragging 
brush in it." 

Natural Enemies. — The various native birds perform eminent 
service in keeping down the number of these caterpillars. We may 
instance the " magpie " as one very partial to the Leucania grub. 
Insects, however, are their greatest roes. From our own observations 
Tve can particularise two of this class which do eminent service. 
These are first a conspicuous dipterous (or two-winged) insect, and 
secondly a minute hymenopterous fly. The former is verv similar in 
appearance to Tachina (Sfenometopia) miliaris, Walsh, which ** lays 
its eggs, from one to six in number, on the A.rmy Worm of the United 
States {Leucania punctata) , fastening them by an insoluble cement on the 
upper surface of the two or three -first rings of the body. The eggs 
hatch often after the caterpillar has gone under the ground to trans- 
form, and in fifteen to nineteen days the flies appear" (Packard). 
The hymenopteron we have only obtained from the chrysalis in an 
immature condition. 

PeODENIA LITT0RA.LI8. 

The caterpillars of more than the one species of noctuid moth 
above mentioned have the habit of travelling in immense hordes, 
eating everything up that happens to come in their path. While this 
Keport was being finally revised, there appeared at St. Helena, an 
island in Moreton Bay, caterpillars in such numbers as to consume 
nearly the whole of the vegetation there. These were those of a moth — 
Prodenia Utioralis — of very extensive range of occurrence outside 
Australia. In habits it is closely related to the preceding insect, 
Leucania, sp. The caterpillar is more voracious at night, generally 
conceals itself during the day, and when molested rolls itself up. 
When fully developed it buries itself in the ground, and there 
assumes the chrysalis state. The moth itself is a quick flier, and on 
being disturbed darts suddenly off for a short distance, and then 
alights again. When stationary its wings are directed backwards, so 
that their anterior borders form the sides of a rather acute angled 
isosceles triangle. The moth is common about Brisbane, and may be 
met with in plenty during the months of March, April, and May. 

The following descriptions relate to this pest, and the different 
phases of its metamorphosis : — 

The Caterpillar, — The caterpillar is cylindrical, tapering towards 
the head from the 3rd body segment forwards, is arched downwards 
at the 11th and 12th segments and has stout anal prologs. It is dark- 
coloured ; has an indistinct central dorsal light-coloured line ; a lateral 
dorsal line better defined, widening, and with a black elongated spot 
contiguous, on the upper side on each segment. This line thus 
occasionally presents the appearance of a series of lengthened yellow 
spots. A broad yellow band spotted and reticulated with brown 
extends along the body below the spiracles ; the latter are dark-coloured. 
A few stiff hairs occur on the body, those on head and limbs being the 
longer. Length, H inch. 

The Chrysalis, — The chrysalis is glossy dark-brown and terminates 
posteriorly in two small spine-like protuberances. Segments 4 to 7 
are anteriorly finely punctured. Length from | inch to ^ inch. 
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The Moth, — This has the fore wings mottled with brown and 
purplish grey, and intersected by lines and bands of brownish white. 
The hind wings are of a delicate purplish opalescent white. The 
following technical description will serve to identify it ; — 

Male, — ^Prothorax brown, crossed in front by a dark-brown line 
and behind by a yellowish-brown one ; patagia fawn-coloured, abdomen 
cinereous ; fore wings elongate, rather narrow, exterior margin oblique, 
posterior margin recurved, purplish greyish-brown ; along the coata are 
some short white oblique streaks with black borders, of which the one 
nearest the apex is longest and reaches the first branch of the sub- 
costal vein. A white line (the basal line) extends from the base 
below the cell and curves upwards to the sub-costal vein ; external to 
this line is a transverse angulated brownish- white line (the inner 
line) the lower end of which is bent inwards. Between the basal and 
inner lines the wing is purplish grey. Crossing obliquely inwards 
from below upwards, between the inner and " outer " Imes there is a 
whitish-brown fascia, and the reniform spot, within the same limits, has 
a central area of the same colour. The hind part of the wing between 
these lines from before backwards passes from brown to reddish yellow. 
Beyond the outer line, and between it and the marginal lines, the wing 
is again purplish grey {aliter ** from the apex across the outer discal 
area is an oblique purplish fascia"); anterior to the first branch of the 
sub-costal this purplish-grey band is contracted, only occurring external 
to the above-mentioned sub-apical oblique streaks. A dark-brown 
spot adjacent to the marginal lines crosses the median veins, which are 
here alternated with black streaks. Along the outer borders are two 
whitish lunular marginal lines, and a blackish denticulated outer one. 
Hind wing purplish opalescent white, apical border and intra-marginal 
line brownish coloured, the course of the veins similarly marked by 
the occurrence of the same brown tinge. Female. — Fore wings purplish 
ochreous brown, with less distinct markings than in male. Expanse of 
wings If inch to 1| inch. 

This insect is not only common in many parts of Australia, but 
is also reported as occurring in Europe, Africa, Madagascar, Madeira, 
Asia Minor, Ceylon, Formosa, and Mauritius. 



OTHEE PESTS. 

^White Ants oe Termites. 

The complaints concerning the injuries inflicted on fruit trees by 
white ants, which so often emanate from the western and northern 
parts of the colony, do not seem to arise to any extent at Toowoomba. 
Mr. Hitchcock, of Mount Pleasant, however, drew attention to the fact 
that all trees except those belonging to the orange family were sub- 
jected to the attacks of termites. Wherever there was a weak point 
— where a surface of dead wood had been occasioned, either through 
some accidental circumstance or owing to the operation of pruning, 
the white ants were sure at such place to find their way into the tree. 

"With respect to the other districts of tlie colony above-mentioned, 
we are informed that : — At Georgetown efforts to grow young fruit 
trees imported from Townsville have been unsuccessful, owing to their 
being attacked by termites ; that at Normanton white ants, by their 
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ravages, even defeat the attempts which the local authorities make to 
grow shade tmes ; and that at Surat these insects are accounted a 
great pest of all fruit trees, and are regarded as an obstacle to their 
being grown there, especially on "black soil" country. In the last- 
mentioned district it is the habit of the white ants, in commencing 
their ravages, to avail themselves of the presence of a so-called weak 
spot in the stem ; but they will frequently start at the collar of the 
tree, or just at the surface of the ground, and thence work upwards. 
Trees which have been planted out but two years are killed at Surat 
by the injuries which white ants inflict upon them (J. Macartney, of 
Plevna Downs). 

In other countries the white ant has been reported as doing injury 
to growing trees. According to Hagen, at Cambridge, Massachusetts, 
the maple (Acer ruhrum) is attacked by Termesjlavipes* And, again, 
in Erazil the coffee plant (or rather the beans of the coffee plant) is 
said to have been destroyed by the white ant, Termes cumulans.\ 

It has been contended that in these cases the trees have already, 
when attacked, departed from their normal healthy condition, or present 
signs of external injury ; and indeed the facts known regarding the 
general habits of Termites are corroborative of such an opinion. It 
is probable that the same holds good for Queensland, for it has been 
observed : — (1) That trees already enfeebled by drought are especially 
liable to be attacked ; and (2) That those which have been locally 
raised from seed almost always survive in the presence of White Ants, 
whilst those which have been imported from distant sources and re- 
planted usually succumb. In the latter case we know that the plants 
have not only received a decided check in their growth — their vital 
functions being for a time practically suspended — but that many of 
their roots in dying offer spots for the commencement of the injury. 

At present it is not possible to name the particular species of 
Termite which is the most destructive to growing trees. In the 
northern districts it is evidently a very large variety. 

Bemedies. — With our limited knowledge on this subject it would 
scarcely be expected that any successful measure for overcoming the 
attacks of White Ants could be recommended. However, the use of 
locally raised seedlings, either as stocks or complete trees, seems 
indicated. Spots which favour the attacks of the pest might also be 
dressed with some wash which is distasteful to it. The use of borax or 
alum solution might, we think, prove serviceable for this purpose. 

The Flying Fox (Pteropus poliocephalus). 

Several of those growing fruit in the district of Toowoomba suffer 
considerable loss from the onslaught made on their fruit by so-called 
" flying foxes," or fruit bats. When the harvest of fruit is at band, 
after working hard during the day, they have either to watch through 
the night to protect their crops, and so make demands on that capacity 
for work which the labours of the morrow will require, or else suffer 
their fruit to be carried off. This tax, either on their energies or on 
the product of their orchards, is so severely felt that, as several fruit 
growers informed me — in response to my enquiries, rather than the 

* Canadian Entomologist, xvii, pp. 134j'6. 

t Cy. Smith, in Trans, JSnt, Soe. Lond. Zrd Ser, vol. v., p. 327. 
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present condition of things should continue, it would better profit 
them to individually contribute, year by year, a considerable sum of 
money in order to secure immunity to their orchards from these 
marauders. Nevertheless they look to the Government to come 
immediately to their assistance in this, as in all other matters. But 
in view of the existence of this willingness to assess themselves, as 
they should do, in order to reap so direct a benefit, it would seem that 
all that is further required is the combination amongst themselves to 
secure the means of winning it. They are already nominally combined 
in both horticultural and agricultural associations, and it is for these 
bodies to consider whether provision for the periodical visitation of the 
camps of the flying foxes — which are already known — in order to wage 
on these animals sudden and indiscriminate slaughter, might not be 
regarded as conying within their proper functions. It would moreover 
appear to be highly probable that the excellent fur of the " flying fox" 
might, if properly prepared, be advantageously introduced into the 
European and American markets, and so a considerable offset be 
obtained against the expenditure attendant on these concerted efforts 
of destruction. 

"We have been much interested in knowing — (1) "Whether there is 
at present any demand for the fur of the flying fox in American, 
European, or other markets ; (2) Whether this article has or does ever 
find its way into the fur trade ; (3) Whether it is likely to supply 
any want, or take the place of any fur, less easily procurable, already 
in the market ? These questions were addressed to J. H. Maiden, the 
able curator of the Technological Museum, Sydney, who submitted them 
to local furriers and others. The following are two of the replies 
received by him : — 

(1) " We believe flying-fox fur would prove a new article to commerce, 
and therefore would require special introduction. Question No. 1. — No 
demand in this market. As to other markets, we think the great textile 
centres of north-west Europe would readily absorb this article, provided 
that a fairly large and regular supply could be guaranteed ; otherwise it 
would be useless for manufacturers to go to the trouble of trying to work it 
up. Question No, 2. — As yet, we do not think this article has found its way 
into the fur trade. Question No. 3 — Not likely to supersede any fur now in 
Che market. As to supplying any want, it may do so (see reply to Question 
No. 1). The wants of a market depend upon a choice out of many goods 
made. Manufacturers, from a large range of various available supplies, are 
continually adapting their goods, either in price or novelty, &c." — 14th 
October, 1887. 

(2) " Replying to yours of the 12th inst., we have made inquires from 
furriers and exporters of furred skins and find that a market does not exist 
here or in any other part, so far as they are aware, for the fur of the Flying 
Fox, and we have not seen it quoted in any circulars." — 15th October, 
1887. 

If, however, these considerations do not discover a sufficient 
inducement for the direct destruction of the Flying Fox, the fruit may 
in all cases be secured from their attacks by the use of simple netting 
suspended above the trees. This fact seems to have hitherto escaped 
the attention of the Toowoomba fruit-growers, albeit just such a net 
as is required for the purpose is now being manufactured at the 
Queensland Machine Net Works, at Toowong. This is made of tanned 
medium-size cotton netting twine, and of 2i-inch mesh. No doubt it 
could be retailed at IJd, per square yard. 
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Flask Wobm (Fam. Anguillule<B), 

Although this general pest of cultivated plants was not met with 
at Toowoomba there is every reason to expect its occurrence there. 
In the vicinity of Brisbane we have found it on several occasions 
amongst wayside weeds, in the roots of the night-shade, Solanum 
nigrum, and in those of Sida rhombifolia, and in the case of cultivated 
plants affecting the banana and the broad bean. In the latter 
instance the plants flowered, but were rendered, by the presence of the 
Anguillula, altogether unfruitful. 

Fp to the present our investigations have not proceeded further 
than merely enabling us to corroborate, in the main. Dr. J. Bancroft's 
conclusions. Dr. Bancroft has reported the occurrence of this pest 
on the vine, the banana, the roots of most culinary vegetables, and on 
those of many weeds. He has also drawn attention to the fact that 
an Anguillula has been found affecting the roots of the coffee in 
Brazil. (Vid, "Introduction," p. 3.) 

Note. — This so-called ** Flask Worm," of Dr. Bancroft, is a close ally 
of Tylenchus saccharic the free nematoid worm which Dr. Soltwedei has 
quite recently shown is the cause of the disease which has so lately been 
made known as affecting Ihe sugar cane of the Javanese plantations. 
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APPENDIX No. 1. 

THE APPLICATION OF INSECTICIDES * 

ItfQUID DlSTEIBUTINa APPAEATTXS. 

Plates la to Ic, Figures 1 to 6. 

" Fineness and Force of Spray. — ^In dealing with an enemy so 
thoroughly protected as are many of the bark-lice, liquid insecticides 
should be applied in as fine a spray as possible, or at least in mode- 
rately fine spray, driven with considerable force, in order to increase to 
the utmost their penetrating power. The aim should also be to reach 
and thoroughly wet every portion of an infested tree, so that no 
individual scale insect shall escape the action of the liquid. This result 
is not attainable by the old method of sending a jet from a distance 
into the tops of the trees. An ordinary garden syringe is practically 
useless. There is needed a force-pump and a nozzle giving a finely 
atomized spray. This nozzle should be attached to a sufficient length of 
flexible hose to allow it to be introduced into the top of the tree. The 
orifice of the nozzle should be directed at a right angle to the hose, 
and not in a line with it. The jet of spray may thus by a turn of the 
wrist be directed upward or downward, aud brought into contact with 
all parts of the foliage and branches, from beneath as well as from the 
upper side. 

''The Cif clone Nozzle (Plate la. Fig. 1 — ^profile; ^plan; 'sec- 
tion). — A nozzle which answers the above conditions and is QasQy 
attached to any force-pump by means of a rubber tube is described in 
the report of the Entomologist (Keport of the Commissioner of Agri- 
culture for 1881-82, p. 102). It consists of a shallow, circular, metal 
chamber, soldered to a short piece of metal tubing as an inlet. The 
inlet passage penetrates the wall of the chamber tangentially, admitting 
the fluid eccentrically, and causing it to rotate rapidly in the chamber. 
The outlet consists of a very small hole drilled in the exact centre of 
one face of the chamber. The orifice should not be larger than will 
admit the shaft of an ordinary pin. Through this outlet the fluid is 
driven perpendicularly to the plane of rotation in the chamber. Its 
whirling motion disperses it broadly from the orifice and produces a very 
fine spray, which may be converted into a cloud of mist by increasing 
the pressure in the pump. The perforated face of the nozzle chamber 
is removable for convenience in clearing the orifice when it clogs. The 
diameter of the chamber inside need not exceed \ inch and its depth 
i inch. A nozzle of these dimensions attached to the aquapult pump 
covers 1^ square yards of surface at a distance of 4 or 5 feet from 
the orifice. The amount of dispersion depends somewhat upon the 
thickness of the perforated face of the chamber. The diameter of the 
cone of spray may be increased by countersinking the exit hole and 
making its edges thin. 

• This article is a reproduction of a portion of Frazer S. Crawford's " Report 
on the Fusicladiums, &c." Af^elaide, 1886, pp. 59-62. Though relating in the main 
to the destruction of Scale Insects, its bearing on that of other pests to vegetation 
also, is too obvious to need insisting on. 

The numbers la, lb and Ic, on the first three plates, have been inadvertently 
omitted. The lettering on the third plate — Ic — is applicable to la and lb also. 
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" Three-eighths-incli gum (indiarubber) tubing is sufficiently lai^e 
to supply one, or a gang of several nozzles. The tubing must be 
strengthened with one ply of cloth. 

" In use the end of the hose is supported by being fastened to a 
light rod of wood, which forms a handle, by means of which the nozzle 
may be applied to all parts of the tree. For full-sized trees a rod long 
enough to reach nearly to their tops must be used. For this purpose 
a convenient device may be made by passing the small rubber nose 
through a hollow bamboo rod of the required length. A three-sixteenth 
brass tube inserted in a bamboo rod has also been used. 

PI. Ic, Fig. 6. — " Exhibits a complete outfit for treating orange 
groves with liquid insecticides. This consists of a common pendulum 
pump inserted in a barrel and mounted upon a cart. The liquid is 
aelivered through two lines of hose, each ending in a cyclone nozzle. 
The arrangement here shown permits the spraying oi two rows of 
young trees at once, and thus effects a considerable saving in time. 
In the same plate is shown an aquapult pump fitted with a cyclone 
nozzle and a single length (12 feet) of f inch hose. The pump is 
inserted in a pail, ready for use as a portable apparatus for one or, 
preferably, for two men."* 

To this description F. S. Crawford adds as follows : — " Having 
had several of these nozzles made, I recommend the following modifica- 
tions as advisable, for reasons which either suggested themselves whilst 
experimenting with them, or for the purpose of cheapening their 
manufacture. Tbe part (a) to consist' oi a solid brass rod, about If 
inch long and •§• inch diameter. Through this to be bored a hole, so that 
the inlet (k) is about -^ inch in diameter, so as to be tangential to the 
inside edge of the chamber when brazed thereon. The diameter of the 
inside of the chamber should not be more than -^ of an inch, and its 
depth ^ inch, while its walls should be at least i inch thick, so as to 
allow an indiarubber washer to rest on the top and prevent the screw 
cap from leaking. The outlet (ji) to be about ^V ^^^^ i^ diameter, with 
the outer part bevelled off much more than shown in the figure, so as 
to enclose nearly an angle of 90 degrees. The screw of cap (e) need 
not be carried down to the bottom, as shown in the engraving ; a depth 
of -J- inch, with an indiarubber washer, is sufficient to keep the top firm 
and free from leakage. 

'^ For small gardens a single nozzle, attached by some i inch gas 
tubing to a small force-pump, will be all that is necessary for cleaning 
rose trees and small plants from aphis, or fruit trees from aphis or scale. 

"In larger gardens a 'duplex' nozzle, shown in PI. la, Fig. 2, is 
advisable, in order to save time. This consists of two nozzles attached 
by a T-joint to the hose, and kept in their places by means of two bars 
or brass, in each of which are two half -grooves for the nozzles to fit in, 
and which are held together ,by a screw as shown. This allows the 
nozzles to be set at any angle the user likes. 

" For orchards, I would recommend a triplet consisting of three 
nozzles, two of them arranged as in the duplex, and a third beneath and 
between, and about an inch in advance, and set at such an angle as the 
spray from it should form, with the others, a wide cone (See PI. la, 

* ** Report on Insects Affecting the Orange.'' Bj Professor Hubbard. 
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Kg. 3). The triplet I-*liave had made answers admirably, but, being 
experimental, was much more expensive than if a manufacturer were 
to make a number from a single pattern. Figure 3 shows the general 
arrangement^ but I will leave it to any enterprising brass- worker to 
make them as he thinks best. 

" Rg. 5, PL lb, gives a representation of the American aquapult 
pump, taken from Mr. Hubbard' s work . My ex periments h ave been made 
with an * Aquarius,' which is somewhat different in arrangement, the 
pupip standing outside the bucket, and having a short suction pipe into 
It. I find, with ordinary care, * inch rubber hose sufficiently strong 
to stand the force-pump, without being strengthened with one ply of 
cloth as recommended by Mr. Hubbard. The cloth might, however, 
tend to preserve the hose, although, as its price is but 4^3. per foot, it 
does not form a very serious item in the total cost. A force-pump can 
be obtained for about £2. A triplet cyclone nozzle should not cost 
more than l2s. or 15s., which with the hose would bring the total cost 
to about £3. (The prices quoted are Adelaide ones. — H. T.) In using 
this apparatus the orchardist is cautioned to have the solutions for 
spraying carefully strained through linen, muslin, or cheese cloth, or 
other similar material, as owing to the very small exit hole of the nozzle 
it IS very easily choked. For the same reason the suction hose of the 
pump should have its entrance guarded with fine wire gauze." 
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Plate 2, Figures 1-8. 

The following descriptions, illustrated by means of Plate 2, Figs. 
1-5, relate to devices perfected bv the Umted States Entomological 
Department, with the assistance ot Dr. Barnard.* 

Fig. 1 represents a small bellows, «;, with handles, M, one of these 
serving as a discharge spout, communicating at ^, through the powder 
receptacle, p, to its delivery at s. The bellows is made mechanically 
tight without glue or other adhesive, soluble on exposure to wetness, 
and possesses great power. Taking the discharge from the handle of 
the bellows renders it of simpler construction, and enables the haoid 
supporting the powder-can and extension pipe to be close to the can, 
while the body of the beUows tends to balance the weight of the powder, 
&c., making the tool more easily wielded than if the weight were more 
distant from the hand. The form of can is found to be preferably that 
of a double cone or double pyramid. At its top is a can-screw opening, 
for inserting the powder and enclosing it securely from wetness. The 
blast spout passes radially against the inside of the basal cone. The 
internal relations of the blast to the powder will be better explained 
by observing Fig. 2, which is a sectional view longitudinally through 
the parts. The tube, e r, inside the can, has a slot in its side, or sides, 
and about midway in its passage is a shut-ofE device, j\ where this 
is set, partially closing the tubular passage ; only a part of the blast 
going through direct, while the rest is crowded out to grind away the 
powder exposed by the slot passage. The more of the blast thus 



• Beport of the CommisBioner of Agriculture.— Bep. of the EntomologiBt, 1888, 
pp. 136-137, pi. iv. 
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crowded out, the more of the powder will be fed to, and carried away 
by, the blast. One, two, or more slots, gr rows of holes, of size and 
shnpe to suit, may be thus made whereby the blast can act upon the 
powder in the base of the can. 

Other views of the same device, with aji extension pipe, having a 
crooked discharge end, appear in Pigs. 4 and 5. The lettering has the 
foregoing explanation so far as it corresponds ; but ;* indicates the 
upper or movable face of the bellows, z a gauze-cover over its in cur- 
rent valve, i is the long extension pipe, with a crook, and 8 its dis- 
charge. The pipe long enables the poison to be freed at a safe distance 
from the operator, and the crook allows it to be easily applied either 
in an upward or a horizontal direction into the plant. 

Other crooks desirable for some purposes are shown in the 
extension pipe as seen in Fig. 3. These blowers work with little effort, 
and do very satisfactory work. 

Eigs. 6, 7 and 8 relate to G-. T. Campbell's patent bellows for 
distributing "facing powder*' — an operation connected with moulding. 
The apparatus is equally serviceable to the horticulturist for dis- 
charging insect powders, and is an improvement on the " sulphuring 
bellows" usually employed for this purpose. Secured to the top board 
of the bellows (Pig. 6) is a box for holding the pulverised substance it 
is desired to distribute. The box is connected with the bellows nose 
by a flexible tube, as shown in the sectional view Fig. 7. A wire gauze 
partition is fitted at the inner end of the box nozzle, to prevent choking 
up of the powder passages by lumps or foreign substances. The box 
is filled through an opening bordered by a screw neck upon which the 
cap fits. "When the handles are operated to force the air through the 
nose of the bellows, some of the air will pass into a box through a 
check valve pressed down lightly by a spring. This valve (Fig. 8) is 
so constructed as to admit air to the box at two levels, thereby insuring 
thorough agitation of the powder in the box, and a more effective dis- 
tribution of it through the tube and into the nose, where it is met by 
the main air-blast and ejected forcibly from the nozzle, which is pre- 
ferably provided with a rose head. The passage leading to the box can 
be closed at any time by a valve on the inner face of the upper board. 
This valve is operated by an arm on a crank lever pivoted on the board 
as shown in Fig. 6.* 

The apparatus illustrated by Figs. 1 to 5 is especially useful where 
poisonous substances such as London purple or Paris green are being 
employed, and which it is desirable should not be liberated too close to 
the operator. The last-mentioned appliance may be used for sulphur- 
ing or distributing wood-ashes. 



» Vid, " English Mechanic," March, 1886, p. 5. 
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APPENDIX No. 2. 

List of Native Insectivorous Birds of the Toowoomba District.* 

Tinnuncalus cenchroides, Vig. and Korsf, — Grasshopper or common hawk 

Strix delicatula — Owl 

CE^otheles nova9-hollsiidia0 — Owlet night-jar 

Pudargus strigoides, Tjaih. — More-pork 

Eurostopodus albigularis, Vig, and Horsf. — White-throated night-jar 

Chsdtura caudacuta, Lath. — Swift (spine-tailed) 

Hirundo frontalis, Quoy, and Gam. — Swallow or house martin 

Hydrochelidon nigricans, VieilL — Martin 

Lagenoplastes ariel, Gld. — Fairy martin 

Merop3 ornatus, Lath. — Bee-eater 

Eurjstomus pacificus, Lath. — ^Dollar-bird 

tDatelo gigas, Bodd. — Laughing jackass 

Halcyon sanctus, Vig. and Horsf. — Kingfisher 

Halcyon Macleayi, Jar. and Sell. — Bush kingfisher 

Alcyone azurea, Lath. — Small kingfisher. 

Artamus sordidus, ia^A.— Plain wood-swallow 

Artamus personatus, G^W.— Masked wood-swallow or bush-martin 

Artamus loucogaster, TiaZenc— White-rumped wood-swallow 

Pardalotus punctatus, Temm. — Spotted diamond-bird I 

Pardalotus ornatus, Temm. — Streaked diamond-bird 

Pardalotus melanocephalus^ Gld, — Black-headed diamond-bird 

Strepera graculina, White — Pied crow-shrike 

Gymnorhina tibicen, ia^A.-— Magpie 

Cracticus robustus, Lath. — Butcher-bird, shrike, or organ-bird 

Cracticus torquatus, Lath. — Butcher-bird 

Grallina picata, Lath. — Magpie-lark or pee-wee 

Graucalus melanops, Lath. — Blue or smoky jay 

Graucalus mentalis, Vig. and Horsf. — Blue jay 

Campephaga humeralis, Gld. — White-shouldered campephaga 

Oampephaga jardinii, Riipp. — Black campaphaga 

Pachycephala gutturalis. Lath. — Yellow-belly or yellow thickhead 

Pachycephala rufiventris, Lath. — Bed-bellied thickhead 

Collyriocincla harmonica, Lath. — Thrush (whistling-thrush) 

Falcunculus frontatus, Lath. — Shrike- tit 

Chibia bracteata, Gld. — Droago shrike or fishtail 

Ehipidura albiscapa, Gld. — Common fly-catcher, bush fly-catcher, or fantail 

Sauloprocta motacilloides, Vig. and Horsf. — Black fan-tail 



J Artamus superciliosus, Gld. — White- eyebrowed wood-swallow or bush- 
martin 



« The co-operation of Messrs. G. Barlow and Kendal Broadbent in the preparation of this lii)t 
is hereby acknowledged. The former has supplied the locally current trivial names. 

t This bird is inserted with some hesitation. The character which it bears as a destroyer of 
young chickens might, however, justify the omission of its name from this list, were it not for tho 
fact that it is one of the best destroyers of grasshoppers. 

X This, like the other si)ecie8 of wood-swallow is destructive to bees, but it is one of the 
worst foes the grasshopper has. On this subject we may quote the following remarks made 
in 1873, by the Secretary of Agriculture, Victoria: — "Mr. Davey informs me that during 1870-1 
and 1871-2, the locusts on the Wimmera were followed by a flock of birds, resembling in form 
and flight the swallow, but being of nearly twice the size. This bird he describes as being of a 
slate colour on the back, and a light-dull brick-red on the breast. These birds, he says, were very 
active in destroying tho locusts. Professor McCoy informs me that this bird is scientiflcaUy 
known by the name of 'Artamus superciliosus."* (The description, however, does not apply to 
thla bird.— H. T.) 
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Seisura inquieta, Lath. — Shepherd's companion, finder, or wagtail 
Miagra plumbea, Vlg. and Sorsf, — Grey fly-catcher 
♦MicrcBca fascinans, Lath. — Stumper 
Monarcha carina ta, Swain. — Black^throated fly-catcher 
Gerygone albigularis, GZt?.— Hanging-dick 
Gerygone fusca, Gld. — Brown gerygone 
Erythrodryas rosea, Gld. — Hose-breasted robin 
PetroBca Goodenovii, Vig. and Horsf. — Eed-breasted robin 
Melanodryas bicolor, Via. and Horsf. — Black or black and white robin 
Eopsaltria australis, Lath. — Yellow-belly 
Eopsaltria capito, Gld. — Kobin 
Eopsaltria magnirostris, JRam.-^ llobin 
Psophodes crepitans, Vig. and Sorsf. — Ooachwhip 
Malnrus cyaneus, Lath. — Blue wren 
Malurus Lamberti, Vig. and Horsf. — Blue wren 

Malurus melanocephalus, Vig. and Horsf* — Black-headed malurus or red- 
backed wren 
Amytis striatus, Gld. — Striated wren 
Cisticola magna, Gld. — Grass warbler 
Sericomis citreogularis, Gld. 
Sericomis humilis, Gld. 
Acanthiza pusilla. Lath. — Wren 
Geobasileus chrysorhoea, Q,uoy. and Gam. 
Chthonicola sagittate, Lath, 

Anthus australis, Vig. and Horsf. — Common lark, lark, or skylark 
Cinchlorhamphus cantiilans, Gld. — Black lark 
PtenoBdus rufescens, Vig. and Horsf. — Red lark 
Calamoberpe australis, Gld. — Eeed warbler 
Mirafra Horsfieldii, Gld. — Horsfield's lark 

fStictoptera Bichenovii, Vig. and Horsf. — Double-barred finch or sparrow 
fCEgintha temporalis. Lath. — Ecdhead 
tAidemosyne modesta, Gld. — Plain-coloured finch 
Pitta strepitans, Temm. — Noisy pitta or dragoon-bird 
Ptilinorhynchus holo-sericeus, Kuhl, — Satin bower -bird 
Ailursedus viridis. Lath. — Cat bird 
Sericulus melinus. Lath. — Regent-bird 
Mimeta viridis. Lath. — Green oriole 
Sphecotheres maxillaris, Lath, — Fig-bird 

Corcorax melanorhamphus, Vteill. — Mutton-bird or happy family 
Corvus australis, Gmel. — Crow 

Pomatostomus temporalis, Vig. and Horsf. — White-headed happy family 
Pomatostomus superciliosus, Vig. and Horsf. — Happy family 
JPtilotis Lewinii, Swains. — Lewin's honey-eater 
§Anthoch8Bra carunculata, Lath. — Gill-bird 
Acanthorhynchus tenuirostris, Lath. — Spinebill 

* Where bees are kept this bird will be tound to be destructiye to them ; its general insec- 
tivorous proclivitiea are, however, too pronounced to allow of it« omission. 

t The above finches, occurring in the neighbourhood of Toowoomba, are seed-eating birds, 
but, as far as observed, restrict their attention to small seed-bearing wild plants. They are also 
very partial to those small insects which take up their abode in the buds of fruit and other trees. 

t Although this honey-eater does occasionally perhaps pierce grapes, its usual food is the honey 
of flowers, pollen, and insects. 

f The Leatherheads (Philemon spp.), although insectivorous birds are omitted on account of 
the incursions they make on figs and other fruits. 
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